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1CAP
ASSESSMENT OF BETHSY TEST 9.1.b USING RELAP5/MOD3

Abstract

2" cold leg break test 9.1.b, conducted at the BETHSY facility was
analyzed using the RELAP5/MOD3 Version 5m5 code.

The test 9.1.b was conducted with the main objective being the
investigation of the thermal-hydraulic mechanisms responsible for the
large core uncovery and fuel heat-up, requiring the implementation of
an ultimate procedure.

The present analysis demonstrates the code’s capability to
predict, with sufficient accuracy, the main phenomena occurring in the
~ depressurization transient, both from a qualitative and quantitative
point of view. Nevertheless, several differences regarding the
evolution of phenomena and affecting the timing order have to be
pointed out in the base calculation.

Three calculations were carried out to study the sensitivity to
change of the nodalization in the .components of the 1loop seal

cross-over legs, and of the auxiliary feedwater control logics, and of

the break discharge coefficient.






Executive Summary

The BETHSY Test 9.1.b has been analyzed using the RELAP5/MOD3
version 5m5 codes to assess the code’s ability for a 2 inch cold leg
break LOCA, to improve common understanding of PWR thermal-hydraulic
response during such a transient and to identify areas for desirable
model .improvements based on comparisons between data and predictions.

The main. goal of the calculation is the assessment of the
simulation capability of the code for the following phenomena occurring
during the small break LOCA experimental test, particularly for the
large core uncovery and fuel heat-up, requiring the implementation of
an ultimate procedure.

The calculated overall trend agreed well with the test data.
However, several differences regarding the evolution of phenomena and
affecting the timing order have to be point out.

In the base calculation with the RELAP5/M0OD3, one can observe
three fundamental disagreements between calculated and experimental
transient sequences. The first is the overestimation of the calculated
break flow rate between 1500 and 2500 seconds leading to an excessive
mass discharge from the primary system and therefore from the pressure
vessel. This may cause faster depressurization, earlier opening of
steam generator steam dump system and earlier accumulator injection

compared with the test. The second is the occurrence of loop seal



clearing in the cross-over leg. In the experiment, loop seal clearing
occurred in the cross-over leg of the loop 2 (intact), while it
occurred first in that of the loop 2 and next in that of the loop 1
(broken) iﬁ the present calculation. The third discrepancy of the
calculation in comparison with the experiment is the auxiliary
feedwater flow rate to each steam generator. In the experiment the
auxiliary feedwater flow was controlled by the steam generator narrow
range liquid level. This discrepancy may cause the large differences
in the steam generator mass inventory.

Three calculations were carried out to study the sensitivity to
change of the nodalization in the .components of the loop seal
cross-over legs, and of the auxiliary feedwater control logics, and of
the break flow discharge coefficient. The change of the nodalizatien
_ into twice than the base case in the cross-over leg resulted in little
differences in the transient thermal-hydraulic behavior and its timing
order. However the changes of the auxiliary feedwater control 1logic
with steam generator wide range liquid level shows better prediction of
the auxiliary feedwater supply. And the change of the break discharge
coefficient from 0.85 to 1.0 for the subcooled liquid causes in
excessive mass discharge from the break leads to earlier core heatup

and earlier opening of SG steam dump system.

vi
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1, Introduction

The International Code Assessment and Application Program (ICAP)
has been conducted by fourteen nations and multinational organizations
under the auspices of the USNRC[1]. For the pressurized water reactor
analysis, the USNRC selected two best estimate (BE) codes: RELAP5/MOD2
and TRAC/PF1/MOD1[2]. The goal of the program is to assess the
- prediction capabilities of the current BE thermal hydraulic codes
utilizing the avéilable facility test and plant data. At present the
ICAP activities in Korea help to quantify uncertainties in the codes so
that the codes may be used for regulatory purposes.

This report is a part of the Korean contribution to the ICAP. The
RELAP5/MOD3[3] Version 5m5 were used in the present calculations
 simulating the test 9.1.b of the BETHSY facility [4-6).

The main goal of the calculation is the assessment of the
simulation capability of the code for the following phenomena occurring
during the small break LOCA experimental test, particularly for the
large core uncovery and fuel heat-up, requiring the implementation of
an ultimate procedure.

The report describes the results of the calculation performed by
the RELAP5/MOD3 codes and shows the comparisons with the major
variables obtained in the experiment. A brief description of the

BETHSY and 9.1.b test is provided in Section 2, and Section 3 describes



the features of -the RELAPS code and modeling to be assessed. Section 4
discusses the results of the base calculations with-the - RELAP5/MOD3.-
The motivations for the sensitivity and nodalization studies and their
results are included in Section 5. The code efficiency is evaluated in
Section 6 through run statistics. The conclusions drawn from this

study are given in Section 7.



2. Facility and Test Description

2.1 Facility Description
The BEIHSY integral test facility has been designed for the analysis
of PR accident situations controlled by automatic circuits and/or
operator actions.
The main objectives of the BETHSY test program are to contribute to:
- improve the kmowledge of the physical phenomena which occur during
PWR accidents, particularly when two-phase flow takes place at the
primary coolant system
- assess safety computer codes, especially the advanced code CATHARE
- validate the physical assumptions of event and state oriented Emergency

Operating Procedures.

2.1.1 General design

BETHSY is designed to model a 3 loop - 2775 MWt - Framatome PWR as
shown in Fig. 1. The overall scaling factor is 1/100 while the
elevations are 1/1, and the design pressures are 17.2 MPa and 8 MPa for
the primary and the secondary coolant systems which can play a role

during an accident transient.

2.1.2 Main characteristics



i) Pressure vessel

The cylindrical core consists of 428 full length - 17 x 17 design -
heater rods and 29 guide thimbles. The axial peaking factor is 1.5 and
the radially uniform core power is up to 3 MW (i.e. about 10% of the
scaled nominal value).

The core bypass is represented and the external downcomer is linked
to the upper head through calibrated orifices in order to simulate the -

downcomer to upper head spray nozzles.

ii) Primary coolant piping and pumps

BETHSY has the same number of loops as the reference ;eactor. The
inner diameter of all the piping is 118mm-as given by the Froude number
conservation applied to the hot legs, and the elevation of the
horizontal part of the crossover leg is preserved. The primary coolant
| pumps are capable of delivering the nominal flow rate but have also a
controllable rotation speed in order to - obtain, when necessary, both
the right initial energy distribution at the primary side and to
simulate the pump coastdown. The elevation of the pump diffuser with

respect to the cold leg is preserved.

iii) Pressurizer
Connected either to an intact or broken loop, the pressurizer is
equipped with on-off and proportional heaters, the normal and the

auxiliary spray systems, a relief circuit with adjustable setpoints and



relief capacity.

iv) Secondary coolant system

Each of the three steam generators includes 34 U-tubes of the same
radial dimensions and height stepping (9 to 10.5 m) as in the reference
steam generators, and so arranged that the hydraulic diameter of the
secondary side is preserved and the tube lane is true to scale.

Thé main and auxiliary feedwater systems can operate at adjustable
flow rate and temperature, and the steam system in particular includes
isolation valves and steam dumps to the atmosphere or to the condenser

(adjustable setpoints and relief capacities).

v) Safety injection systems
' All the emergency core cooling systems (HPIS, accumulators, LPIS)
are represented and BETHSY is designated for ECC water to be injected
not only in the cold legs but also at other locations such as the hot
legs, the top of the downcomer, the lower and the upper plenum. HPIS
and LPIS flow rates are controlled by the primary coolant system
pressure so as to obtain scaled flow rates at every time.
Three volume scaled accumulators pressurized with nitrogen can
supply the primary coolant system with room temperature water at a

pressure up to 7 MPa.

vi) Trace Heating



The primary coolant system and the steam generators are equipped
with trace heaters in order .to compensate for the heat losses which are
never to scale on an integral test facility and which could distort
certain phenomena especially in steady state conditions or along slow

transients.

vii) Instrumentation
Detailed information on thermal-hydraulic phenomena which take place
both at the primary and secondary side is provided by more than 1200

‘transducers whose signal is scanned at a sampling rate of 2 Hz.

viii) Control system

The BETHSY control system - distributed microcomputer type - enables
the facility to be operated from three operator stations and is
designed for an automatic control of sequences (simulation of automatic

reactor systems and operator actions).
2.2 Test Description

The test 9.1.b belongs to the multiple failure transient category,
and is involved in accident management studies : it consists in a 2"
cold leg break, while high pressure safety injection system (HPIS) is
assumed unavailable. This transient leads to a large core uncovery and

fuel heat-up, requiring the implementation of an ultimate procedure.



In the presently studied scenario, the start of the procedure is
delayed, and the following trigger criterion is used : when the maximum
heater rod cladding temperature reaches 450 C, the 3 steam generator
steam dump to atmosphere are fully opened (condenser is unavailable).

This action allows the primary coolant circuit to depressurize, up
to the accumulator injection threshold, then to LPIS actuation.

The end of the test is reached as soon as a safe state of the
primary coolant circuit is. recovered, i.e. when the conditions

required for the.actuation of the residual heat removal system are

obtained.



3. Code and Modeling Description
3.1 Code Description

The RELAP5/MOD2 co@e has been developed for best-estimate
transient simulation of PWRs and associated systems. The code is based
on a nén—homogeneous and non-equilibrium model for one dimensional,
" two-phase system that is solved by a fast, partially implicit numerical
scheme to permit economical evaluation of system transients. Recently,
the RELAP5/MOD3 code development program has been initiated to develop
a code version suitable for the analysis of all transients and
postulated accidents in PWR systems including both large and small

break LOCAs as well as the full range of operational transients.
| Although the emphasis of the RELAP5/MOD3 development is on large break
LOCA, improvements to existing code models, based on the results of
assessments against small break LOCA and operational transient test
data, are also being made.

In the present assessment the RELAP5/MOD3 Version 5m5 was used.
3.2 Modeling Description

The nodalization wused to simulate the BETHSY Test facility with

the RELAPS code is shown in Fig. 2. The model is based on 261 volumes



connected by 272 junctions and 263 heat structures.

In the reactor vessel element (volumes 11 to 22) the volumes
corresponding to the downcomer, the lower plenum, the core, the upper
plenum, the upper head, the guide tubes, and the downcomer bypass are
defined. The core is modeled by one channel arranged in 7 hydraulic
volumes, in which only one series of heat structures is adopted to
simulate the fuel assembly.

The three loops of the BETHSY system are represented by the two
intact loops (volumes 41 to 59) and the broken loop ( volumes 31 to 39)
in an almost symmetrical way. In fact, each of the three loops present
the hot leg, the SG inlet and outlet plena, the SG U-tube channel, the
loop seal, the reactor coolant pump, the cold leg. In addition, the
pressurizer is connected to the broken loop hot leg by means of the
surge line element and the break system is connected to the broken loop
cold leg.

In the volumes represenfing the pressurizer vessel, an additional
heat structure is introduced to simulate the effects of the
proportional and back-up heaters.

The three steam generator secondary sides (volumes 60 to 89) are
similated using an identical schematization. They can be subdivided
into the downcomer, the boiling section, and the steam dome. The steam
and feedwater lines are simulated by using Time Dependent Junctions
(i.e. with imposed flow rates) because they must be excluded during

the transient phase of the calculation. In fact, in the experimental



test, the two mentioned lines are closed in coincidence with the
reactor scram signal, few seconds after break opening, to isolate the
SG secondary side. Steam dump systems are also connected to the SG
steém dome using Time 'Dependent Junction in which the operational
setpoints and conditions are specified to be the same as the
experiment.

The steam generators as well as the pressurizer are provided with
two systems devoted to the control of the pressure and the liquid level
during the steady-state period and to maintain them at the specified
initial values.

The physical boundaries of the entire system, i.e., the reactor
containment and the relief and safety discharge tanks, are reproduced
by means of Time Dependent Volumes with constant internal conditions
during the calculation.

On the BETHSY loop, heat losses are compensated by electrical
trace heating, 1located on every component and piping of the primary
coolant system (except downcomer to upper head bypass, pumps, hot and
cold legs spool pieces), and the steam generators (except their
external downcomers). This trace heating system was compensated by
modeling the heat structure surfaces as insulated boundaries.

To allow the accumulator injection to start correspondingly to the
cold leg pressure specified in the experiment, a valve is arranged on
each of the accumulator surge lines.

The choked flow option is specified in the valve simulating the

10



break and to avoid the code calculating mass flow rates to be
inconsistent with the experimental data, the subcooled and two-phase

discharge coefficients are chosen as 0.85 and 1.0,-respective1y.

11



4. Base Calculations

A major safety issue in PWR design is the Loss-of-coolant
accident, in which a break in the primary coolant circuit leads to
depressurization, boiling of the coolant, consequent reduced cooling of
the reactor core, and unless remedial measures are taken, overheating
of the fuel rods. The control of LOCAs in PWR is in general considered
to be ensured by existing ECCSs and by the secondary side of the steam
generators as additional heat sink in particular for small break LOCAs.

In the present study the RELAP5/MOD3 code was used for the base

_calculations and their results are shown in the figures from 3 to 68.

The calculated results for the principal events are compared with
the experimental values in Table 3. All the major phenomena observed
during the experiment were reproduced by the code.

i) Pfimary and Secondary Pressures

Fig. 3 and Fig. 4 show the primary and secondary pressures in
comparison with the experimental values. The code predicts well “the
primary and secondary pressure trend, whereas, despite a good
qualitative agreement, it highlights some differences in the behavior
of the primary and secondary depressurization in the region between
2000 and 2500 seconds due to earlier opening of steam dump systems than
experiment.

When the RCS pressure reaches the hot leg saturation pressure at

12



about 7.5 MPa boiling appears in the upper head, the upper plenum and
the hot legs. The upper head draining is complete at about 1000
seconds and the upper plenum level reaches the hot leg nozzle as shown
in Fig. 5 and Fig.6, respectively. At this time two-phase natural
circulation is settled, and the RCS pressure drops to 7.25 MPa. The
primary pressure depressurization became slower after flashing started
in the primary 1loop hot side. The primary pressure remained higher -
than the secondary pressure all through the transient.

From 900 to 1700 seconds the mixture level in the downcomer and in
the core remains fairly constant as shown in Fig. 7. At 1770 seconds
the water level in the downflow side of the loop seal cross-over leg is
such that a manometric unbalancing is built between hot and cold legs.
This pressure difference leads to a liquid level depression in the
‘pressure vessel which causes the mixture level drop below the hot leg

elevation.

ii) Break Flow Rate
Fig. 8 and Fig.9 show that the break flow rate is well reprnduééd

by the code with the break discharge coefficient of 0.85 and 1.0 for
subcooled liquid and two-phase flow, respectively. However the
calculated break flow rate between 1500 and 2500 seconds leads to an
excessive mass discharge from the primary system and therefore from the
pressure vessel. This may cause faster depressurization, consequenfly

earlier opening of steam generator steam dump system and earlier

13



accumulator injection compared with the test as shown in Figs. 10 to

12.

iii) SG U-tube differential Pressure

Figs. 13 +to 21 show the differential pressures in SG U-tubes,
inlet plenum, upflow and downflow side. The agreement between measured
and calculated data is acceptable concerning the downflow side, but the
weak liquid holdup in the upflow side of the SG U-tubes was observed
particularly in loop 1.

iv) Loop Seal Cross-over Legs

In the experiment, loop seal clearing occurred in the cross-over
leg of the loop 2 (intact), while it occurred first in that of the loop
2 and next in that of the loop 1 (broken) in the present calculation as
shown in Figs. 22 to 27. The reason for this behavior are not yet
well understood. Possible geometrical discrepancies have been checked
on BETHSY : no differences in elevation larger than 1 cm were observed
between 3 loops ( loop seal + cold leg). A temperature differences as
small as 2 C between intermediate legs could result in the same 1 cm
discrepancy on the liquid level in the downflow side, and 1lead to
asymmetrical loop seal clearing [7]. It is particularly noticeable
that during the two other 2’ cold leg break test performed on BETHSY
(Test 4.2a), loop seal clearing was observed first on the broken loop 1

then on the other intact loop 3 [8].

14



v) Core Thermal-Hydraulic Responses

The differential pressures in the core and the upper plenum are
presented in Fig. 28 and Fig. 6 respectively, in which the code
achieves a good simulation of the core level depression. One can
observe, however, that the first core uncovery and consequent recovery
occurred at about same time, whereas the second core level depression
is anticipated earlier about 100 seconds. The reason for this behavior
resides in the simultaneous occurrence of several effects. The
duration of the first core heatup, associated with loop seal clearing,
was almost identical. However it is considered that the first loop
seal clearing occurred partially in loop 2 and the faster linear
depressurization predicted by the calculation after loop seal clearing
lead to an early second core uncovery and to the anticipated vessel
mass inventory boil-off.

The core level was depressed manometrically, concurrently with the
level drop in cross-over legs, and tobk a minimum immediately before
the loop seal clearing started. This minimum core level was lower than
the cross-over leg liquid level which was at the bottom of the leg.

Fig. 29 and Fig. 30 show rod surface temperatures at the
average-power bundles. The core liquid level depression resulted in
rod temperature excursions starting from about 2200 seconds. The peak
cladding temperature was about 1075 K (vs. 1000 K in the experiment)
for the average-powered bundles as shown in Fig. 31. After the loop

seal clearing, the core liquid level recovered quickly and heater rods
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were quenched.

vi) Transient Behavior of Other Variables

The transient behavior of the other variables are shown in Figs.
32 to 68. The variables, such as void fractions, flow rates, pressure
differences, and fluid temperatures in the primary and secondary loops,
etc., were in good agreement with the experiment.

However a large discrepancy occurred in the SG auxiliary feedwater
flowrate and SG mass inventory as shown in Fig. 32 and Fig. 33. The
calculated auxiliary feedwater flowrate was generally underpredicted
with large fluctuation. During the calculation the auxiliary feedwater
flowrate was controlled by the SG narrow range liquid level same as the
experiment. This discrepancy may cause the large differences in the SG
mass inventory, whereas, it didn’t affect wmuch in the primary system
transient.

After the accumulator injection into two intact loops, calculated
accumulator inject flowrate was larger than the test and this may cause -
the depletion of the mass inventory in the accumulator tank before
reaching the accumulator isolation set point (1.5 MPa) as shown in Fig.
11 and Fig. 12. Moreover, the requiring CPU time highly increases
(i.e., about 10 times longer than before the accumulator injection) to
proceed to the next step since the time step size is too small. The
identical problem has been occurred after the Low Pressure Safety

Injection, therefore the calculation was terminated by the usér due to

16



requiring too much CPU time.
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5. Sensitivity and Nodalization Studies

The base calculations agreed well with the test data. However the
timing order of the principal phenomena, the loop seal clearing and

refilling, and the auxiliary feedwater flowrate has to be pointed out.
5.1 Sensitivity

In Figs. 69 to 80 the results from the change of the auxiliary
feedwater control logic and of the break discharge coefficient are

represented as "CALC:AUX" and "CALC:CD1.0" respectively.

i) Auxiliary Feedwater Control Logic
. In the experiment the auxiliary feedwater flowrate vas controlled
by the SG narrow range liquid level. However the results from the base
calculation showed that the underprediction of the auxiliary feedwater
flowrate and large difference in SG mass inventory. Thus the auxiliary
feedwater control logic is now changed from the SG narrow range liquid
level into the wide range liquid level. The results shows that the
nearly identical auxiliary feedwater flowrate to the test is observed
_even with relatively larger SG mass inventory than the test as shown in

Fig. 69 and Fig. 70.
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ii) Break Flow Discharge Coefficient

In the base calculation the break discharge coefficient for the
_ subcooled liquid was 0.85. In order to take a look at the effects of
this coefficient the break discharge coefficient of 1.0 i§ used. As is
to be expected 1larger coefficient shown in Figs. 71 to 76 leads to an
excessive mass discharge from the primary system and this may cause
faster depressurization, earlier opening of the SG steam dump system,
and earlier accumulator imjection.

As shown in Figs. 77 to 80 the occurrence of the loop seal
clearing was only on the loop 1 (broken). Therefore it may be
considered that the occurrence of the 1loop seal clearing is dependent
not only on the break flowrate but also on the flow resistance of the
loop seal cross-over legs which would determine the vapor flow
partition among the loops. The detailed reason for this behavior are

not jet well understood.

5.2 Nodalization

In the base calculation the loop seal clearing and refilling have
occurred as is observed-in thé test, however the complete loop seal
clearing was not appeared in the intact loop 2 and the second loop seal
clearing was appeared in the broken loop. This was different from the

test which was observed in the intact loop onlv. Therefore the
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nodalization may be necessary to evaluate the effectiveness of the
nodalization and to quantify their effects on the loop seal behavior.
In this calculation the number of the volumes increased twice than the
base case, particularly in the three loop seal cross-over legs. The
calculated results shows no differences in predicting the loop seal
clearing and refilling behavior. Thus it is expected from this that
the nodalization in the base calculation was sufficient to predict this

phenomena.
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6. Run Statistics

CRAY2S/4-128 for calculation using RELAP5/MOD3 Code was used. The
size of the time step was chosen to be 10E-6 and 10E-1 seconds at the
minimum and the maximum time step, respectively, for all calculations.
During the calculation the water property errors were occurred about at
2585 seconds. Therefore, restart calculation with reduced time step of
0.05 seconds were applied for the next 50 seconds to overcome this. It
is also noted that the required CPU time vs the transient time is
extremely increased by about 5 to 10 times just after the accumulator
_injection to cold 1legs have started. Similar trend occurred when the
Low Pressure Safefy Injections have started.

The computational efficiency is summarized in Table 4 from the major

edit for base calculations and can be obtained as follows.

Calculation | Computer Time |Number of Time | Number of |Grind Time

(CPU),sec Step (DT), Volume (N) |CPU/(N<DT)
RELAP5/MOD3 27271.3 151456 261 0.000689
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7. Conclusions

The BETHSY Test 9.1.b has been analyzed using the RELAP5/MOD3
version om5 codes to assess the code’s ability for a 2 inch cold leg
break LOCA, particularly for the large core uncovery and fuel heat-up,
requiring the implementation of an ultimate procedure, to improve
common understanding of PWR thermal-hydraulic response during such a
transient and to identify areas for desirable model improvements based
* on comparisons between data and predictions.

The present study demonstrates the code’s capability to predict,
with sufficient accuracy, the major phenomena occurring in the
depressurization transient, both from a qualitative and quantitative
point of view. In addition, it was shown that the actuation of
accumulator and LPSI resulting from RCS depressurization through SG
steam dump could be an effective means to mitigate the acbident with
above initiating event.

Based on this result, analyses of the various sequences of events
may provide an useful information on the implementation of an ultimate
procedure for accident mitigation and be used to validate the physical

assumptions of Emergency Operating Procedures.
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Table 1. Specified Operational Setpoints and Conditions
For BETHSY Test 9.1.b

Reactor Séram Signal

Safety Injection (SI) Signal
Core Power Trip Starts
Initiation of RC Pump Coastdown
High Pressure Charging

High Pressure Safety Injection
Main feedwater termination
Turbine Bypass Valve Closure
'Auxiliary Feedwater Starts

Full Opening of 3 Steam Dumps To
Atmosphere

Accumulator Injection
( 2 Intact Loops Only)

" | Accumulator Termination

Low pressure Safety Injection
( 2 Intact Loops Only)

Stable RHR Operating Conditions

Prevails (Termination of Transient)

13.1 Mpa

11.9 MPa

17 sec After Scram Signal
300 sec After Scram Signal
Not Actuated

Not Actuated

With SI Signal

With SI Signal

30 sec After SI Signal

At Max. Core Cladding
Temperature of 450 C

4.18 MPa

1.5 MPa
0.91 MPa
Core Outlet Temp. < 177 C

PZR Pressure € 2.5 MPa
Saturation Margin > 20 C




Table 2. Comparison of Initial Conditions

Parameter Units Measured Calculated

PRIMARY LOOP
Core Differential Temperature K 3.58 3.49
= (Hot-Leg Temperature) - (Cold-Leg

Temperature)
Hot-Leg Pressure MPa 15.51 15.55
Hot-Leg Temperature K 563.3 964.8
Mass Flow Rate Per Loop kg/s 50.0 51.1
Pump Differential Pressure MPa 0.476
Pump Rotational Speed pm 2940 2808.8
PRESSURE VESSEL ‘
Core Power : kW 2587 2587
Core Differential Pressure MPa 0.1313
Upper Head Temperature K 561.3
Lower Plenum Temperature K 561.3
Core Inlet Temperature K 599.8 561.3
PRESSURIZER
Pressure MPa 15.51 15.51
Liquid Level m 4.08 4.00
Liquid Volume m3 0.407
Vapor Volume m3 0.273
Temperature (Bottom) K -599.5
Primary System Total Mass Inventory kg 1960 1948.8
Primary System Total Volume m3 2.86
SECONDARY SYSTEM
SG Steam Dome Pressure MPa 6.91 6.91
Steam Flow Rate cm3/s 620 620
Feedwater Flow Rate cm3/s 620 620
Feedwater Temperature K 491.1 491.1
Downcomer Water Level m 13.45 13.43
Secondary Side Mass Inventory
For Each SG kg 820 820.0
Secondary Side Total Volume m3 6.0615 6.062
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Table 2. Comparison of Initial Conditions

Parameter Units Measured Calculated
EMERGENCY CORE COOLING SYSTEM
Accumulator Pressure MPa 4.18 4.18
Accumulator Liquid Temperature K 290 290
Accumulator Liquid Volume m3 0.286 0.286
Accumulator Gas Volume m3 0.137 0.137
EXTERNAL CIRCUITS
Trace Heating k¥ 107.5
Pump Connected Cooling Circuits KW 25 25
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Table 3. Chronology of Main Events

(Unit : Second)

Measured |Calculated

Transient Initiation 0 0
Scram Signal (P=13.1 MPa) 41 32
Pressurizer Empty 50 60
Safety Injection Signal Generated (P=11.9 MPa) 54 58
Main Feedwater Off 54 58
Turbine Bypass Valve Closure 54 53
Core Power Decay Starts 17 s After Scram Signal 58 49
Auxiliary Feedwater On (30 s After SI Signal) 82 88
Voiding Appears in Hot Leg 1 126 125
Pump Coastdown Starts 300 s After SI Signal 356 358
End of Pump Coastdown 971 973
Start of the First Core Uncovery 1830 1850
First Loop Seal Clearing in Loop 2 1944 1995
Start of the Second Core Uncovery 2180 2080
Ultimate Procedure Initiation

(Max. Core Cladding Temperature Reaches 450 C) 2562 2503
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Table 3. Chronology of Main Events

(Unit : Second)

Measured |Calculated
Atmospheric Steam Dump Opening (3 SG) in 5 s 2567 2503
Loop Seal Reformation in Loop 2 2750 2525
Accumulator Injection Starts (P=4.Z.ﬂPa) 2962 2803
Minimum Primary Mass Inventory (400 kg) 2970 2805
Sécond Loop Seal Clearing in Loop 2 3040 2965 *
Loop Seal Reformation in Loop 2 3680 3595 =*
Accumulator Isolation (P=1.5 MPa) 3831 3525
LPIS Starts at P=0.91 MPa (On Intact Loop Only) 5177 5015
End of the Test (RHRS Stable Operating
Conditions Are Reached) 8330 5245 *x

= : Appeared in Loop 1 (broken)

** : Calculation terminated by user due to requiring too much CPU time
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Table 4. Run Statistics Data in Base Case

. Transient time CPU Time - Attempted
(sec) (sec) ADV
0 4.4 0
500 2069.5 12478
1000 3571.2 20790
1500 5177.8 29597
2000 8102.8 45865
2500 8737.6 49511
3000 10031.5 56627
3250 10149.2 63043
3500 18521.9 103696
4000 23731.5 132438
4500 25431.3 141517
5000 27271.3 151456
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Ak T kA Tk Tk A Tk Tk A T A S A A T A Tk A T A A Tk Sk Tk T A T A ST A T A S A S A TA T A S S A S A S AT AT A TRk IA =
This contains a RELAP5S model of the French experimental facility *
BETHSY. The intended use of the model is for simulation of BETHSY *
test 9.1.b which studies the 2 inch cold leg break without hpsi *

*

and with delayed ultimate procedure.
TR A Tk A A R SR Tk Tk T A Tk A T A Sk A Tk A Tk A T SR AT AT A TR TR A SR SA S AT AT SR Tk Sk Sk %=

X% % O % % %

= 2 inch cold leg break : bethsy test 9.1.b

*

100 new  stdy-st

101 run

102 si si
105 2. 4,
*

110 nitrogen
115 1.0 .

*

120 13010000 0.0 water  primary
121 60010000  7.1057 water  secndry
122 70010000  7.1057 water  seclopb
123 80010000  7.1057 water  seclopc

*
201 500.0 1.e-6 0.05 3 20 2000 2000

kkkkhkkkkkkkkhkkkkkhkhkhkhkhkhkkkhkkkkkkhhkkhkhhhkhkkhkkhkkkhkrs

* minor edit variables
dhkhkhkhkhkhkhkkkhkkhkhkhkhkkhkhkkkhkhkhkkhhkkhkhkkhkhkkdhkhkhkkhkkkhkhkkhkkkkkk

*

301 p 091050000
302 p 068010000
303 p 078010000
304 p 088010000
305 p 034010000
306 p 034220000
307 p 044010000
308 p 044220000
309 p 054010000
310 p 054220000

314  tempf 031010000
315 tempf 039010000
316 tempf 041010000
317 tempf (049010000
318 tempf 051010000
319 tempf 059010000
323 mflowj 012010000
324  mflowj 099010000
325 wmflowj 301000000
326 mflowj 401000000

110



327 mflowj 501000000
328 wmflowj 039010000
329 wmflowj 049010000
330 mflowj 059010000
331 wmflowj 608000000
332 mflowj 708000000
333 mflowj 808000000
337 pmpvel 36

338 pmphead 36

339 cntrlvar 424

340 cntrlvar 425

341 cntrlvar 1

342 cntrlvar 4

343 cntrlvar 159

344 cntrlvar 199

345 cntrlvar 319

346 cntrlvar 2

347 cntrlvar 22

348 cntrlvar 330

349 mflowj 601000000
350 mflowj 606000000
351 cntrlvar 266

*

kkkkkkkkkkkkkkkkkkhkkhkkkhkkkkkkkhkkhkhkkhkhkhhkkhhkhhkhkkhkhkkhhkhkkhkkhkkhkkhkkk

* self initialization controller cards
EEREAEAAAAKAKAAKAIEREAAAKEA A AAKRAR AT IKAR AR AR A EAA R AR Rk Ak hkkkhkhkkhkkhhkkhkkkk

*

140 0 3 3

143 606 266 706 276 806 236
145 601 263 701 273 801 233
*

Fhkkkkkhkkkhkkkhkkhkkkkkkkkkhkkkhkkkkkkkkkkkrhkkkhkkkkhkkhkkhkhkhkhkhkkkkkkkhkhkhdkhk

*  trips
kkkkkhkkhkkkkhkhkkkhhkkkkhkkkhkkhkhkkhkhkhkkhkkhkkhkhkhkhhkkkhkhkkhkhkkhkhkkkkhhkkhkhkrkkhkhkkikhkkk

* .
407 time 0 1t null 0 99999. n O.
507 time 0 1t null O 10000.0 1
*

kkkkkkkkkkkkkkkhkkkkkkhkkkkhkhkhkkhkkkkkkkhkkhkhkhkhkhkkhkkhkkkhkkkkhkhkhhkkhkkkkhkkkhkhkkkk

* hydradynamic components
KAKEKEKAKAKKAAAKKAKAEAKkEEAI A A AKkAATAARAAAEAAkkhkAkhkhkhkhkhkkkhkkhkhkkhkkhkkhkthkhkhkkikd

*
AEKAKEKAKAKAAKAAAKKARKAKAARKKRAARARAAKARAAA AR A Akkkkhkhkkkhkhkkhkkhhkkhkkkhkkhkkhk

*lower plenum components
kkkkkkkkkkhkkhkkkhkhkkhkkhkkhkhkkkhkkhkhkhkhkhkkkhkhkkkkhkhkkkdhkhkhhkhkhkkkhkhkthkhkkhkthkkhkkhkkkk

*
KREKKIRKRKRREAKAKKAIIRXEAIREERAAIKRIARRKAT KA RAARR AN AR h kA khhkhkkrnkrhkhkhkxhkkhhkkhk

* component 11 - lower portion of lower plenum

111



khkkkkkkkhkkkkhhkdhkhkhkhhkkkkhhkkhhkhkhkhhhkkhhhhkhhkhhhhdhhkhkkhkhhkhhhkkhhhkkhrhhkhkk

*

0110000 lowerpl branch

0110001 2 O

0110101 0.0 1.00 0.15323 0.0 -90. -1.00 4.57e-5 0.039 _00100
0110200 003 15745056. 559.8 ST

0111101 022010000 011000000 0.0 0.0 0.0 01100
0112101 011000000 012000000 0.0 0.0 0.0 01100
0111110 .045 0. 1. 1.
0112110 .01587 0. 1 1.

0111201  7.480417 7.590417 0. =+ 10.43635
0112201 3.364479 3.4044795 0. * 10.43636
*

kkkkkkhkkkhkkkkkkkhhkkhkkhkkhkhhkhhkhhkkhhkkhhkhhhhhhhkhhkhkkhhkkhhkkkhhkhkhkkkkkhkkkk

* component 12 - upper portion of lower plenum
dhkhkrkkkkkkkkkkkhkkkkkhkikkkhkkhkkkkhkkkikhkhkhhhkhkhkhkhkhkhkkrhkhkkkkhkhkhkkkhkkikkhkhhkhhitk

*
0120000 wupperlp branch
0120001 2 O

0120101 0.0 1.054 0.0620907 0.0 90. 1.054 4.57e-5 0.01543 00100
0120200 003 15737400. 559.8

0121101 012010000 013000000 .0428 1.5 1.5 01100

0122101 012010000 014000000 0.0 13.5 13.5 01000

0121110 .01130 0. 1. 1.

0122110 .004 0. 1. 1.

0121201 4.161302 4.221302 0. =* 10.06651

0122201 1.41488 1.64488 0. = .3698466

*

kkkkkkkkkkkkkkhkkkkhkkhkkkkhkhkhkhkkkkkhkkkkkkkhkkhkhkkkhkhkhkhkkkkkkkkkhkhkkkkhkkkkk

xcore and core bypass components .
KhkAkhkkkkkkkhkkhkkhkhkkkkrkhkkhkhkhkhkkkkhkkkkhkkhhkkkhkhkhkhkhkhkhkhkkkhkhkhkhkhhkkhkkhkhkhkkhkkikkk

*
kkkkkkhkkhkkkkkhkhkkkkhkhkhkkkkkkkkkkhkkkkkhkkkkkkkhkkkhkkkkkkkkkkhkkkkkkkkkkkkkkk

= component 13 - core
hkkkkkkkkkkhkhkkkkkkkkkhkkkhkkkkkkkkkkkkkkkkkhkkhkkkkhkkhhkkkhkkhkkkhkkhkhkkhkkkkkkkk

*
0130000 core pipe

0130001 7

0130101 0.0 1 xvolume areas
0130102 0.0428 6

0130103 0.0 7

0130201 0.0 6 xjunction areas
0130301 0.11 1 *xvolume length
0130302 0.788 2

0130303 0.78 3

0130304 0.52 4

0130305 G.78 5

0130306 0.788 6
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0130307 0.35 7

0130401 0.004708 1 *xvolume volume
0130402 0.0 6

0130403 0.018066 7

0130601 90.0 7 xvert angle
0130701 .11 1 xdelta z
0130702 .788 2

0130703 .78 3

0130704 .52 4

0130705 .78 5

0130706 .788 6

0130707 .35 7

0130801 4.57e-5 .01130 1 +roughness diam
0130802 4.57e-5 .01130 6
0130803 4.57e-5 .06584 7

0130801 .31 31 6 *junction loss coef
0131001 00100 7 xvolume flags pvbfe
0131101 01000 6 xjunction flags vcahs
0131201 003  15712976. 559.8 0. 0. 0.1
0131202 003  15699616. 560.2 0. 0. 0.2
0131203 003  15673800. 561.1 0. O. 0.3
0131204 003  15659048. 562.0 0. O. 0.4
0131205 003  15644392. 562.5 0. 0. 0.5
0131206 003  15618848. 563.0 0. 0. 0.6
0131207 003  15604872. 563.3 0. O. 0.7
0131300 O

0131301 4.161303 4.1913034 0. 1 = 10.06651
0131302 4.173902 4.1939024 0. 2 * 10.0665

0131303 4.189569 4.209569 0. 3 =* 10.0665

0131304 4.194801 4.204801 0. 4 * 10.0665

0131305 4.201244 4.201244 0. 5 =+ 10.0665

0131306 4.214391 4.214391 0. 6 * 10.06651
0131401 .0113 0. 1. 1. 6

*

AERKEAAEAKA KA AAEAKEAKEAATAAAAAKRAEAAAARARKRARAAAAAAKRAAKRARKARRAARKAAAARAAARARARX

* component 14 - core bypass
AEAKEAKEAAKEAKAAAKEEKAAAAKKAKRKAKRKAAAAAKAAAAKIAAAKAAAA KA K AARAK KA Kk kAXkkhkkkhkkkk

*
0140000 gbypass pipe

0140001

0140101 1.421e-2 7 xvolume areas
0140201 0.0 6 xjunction areas
0140301 0.11 1 xvolume length

0140302 0.788
0140303 0.78
0140304 0.52
0140305 G.78
0140306 0.788

YOI DD
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0140307
0140401
0140601
0140701
0140702
0140703
0140704
0140705
0140706
0140707
0140801
0140901
0140901
0141001
0141101
0141201
0141202
0141203
0141204
0141205
0141206
0141207
0141300
0141301
0141302
0141303
0141304
0141305
0141306
0141401

*

0.35
0.0
90.0
J1
.788
.78
.52
.78
.788
.35
4,57e-5
1.072
16.0
00000
01000
003
003
003
003
003
003
003
0
1.4149

1.41042 1.41076 0.
1.41723 1.44268 O.
1.41531 1.47611 O.
1.41644 1.40702 0.
0.50139 0.590595 0.

\JCDCﬂlbeJDJP4~J-q

97 [e=)
C>~45§
[SCRN

1.
1
7
6

Q

xvolume volume

*xvert angle
xdelta z

[« o) N |

15723096.
15709768.
15683984.
15669224.
15654520.
15638920.
15614388.

1.4038

.0247 0.

khkkkkkkkkkhkkkhkkhkhkkkhkkkkkkkhkkkkhkkkkkkhkkkkkkkkkkhkkkhkhkhkhkkkkhkhkkkkhkkkkkhkhkhkkk

*upper plenum components
khkkkhkkkkkhkhkhkhkkkkhkkhhkkhkkhkkhkhkkhkkkkhkhkkkkhkkkhkkhkkkhkhkhkkkdkhkhhrhkdhkhkhkhhhkhkkhkhkkkk

*xroughness diam
xjunction loss coef
xjunction loss coef
*volume flags pvbfe
xjunction flags vcahs

559.8
560.1
560.5
561.0
561.5
562.0
562.5

0

O TT 1 GO O =t

1.

0.0 0.1
0.2
0.3

0 0.6

CDFDFDCDCDCD
o (e o N o N e }
[=X) FDFDFDCDCD
[=} FDSD

-~ [25 Y-8

.3693466

.369632

.369634

.369634

.3696346

.369635
1. 6

* ok % % % %

*kkkkkkkkkhkkkkkkkhkhkkkkkkkkkkkhkhkkhkkkkhkhkhkhkhkhkhkkhkkkhkkhkkkkhkhhkhkkhhkkhkhkhkhkhkhikk

*  component 99 upper plenum 1
kkkkkkkkkhkhkhkkkkkhkkhkkkhkkhkkkhkkhkhkkkkkkkkhkkhkhkhkkkkhkkhkhkkhkhkhkkhkhkthkhkhkkkhkkhkkhkkkk

*

0990000
0990001
0990101
0990200
0991101
0992101
(993101
0994101
0991201
0992201

upplenl branch
4 0

0.0 0.5525 5.0302e-2 0.0 90. 0.5525 4.57e-5 .2380 00000
003  15600120. 563.
014010000 (099000000
013010000 099000000
099010000 015000000
099010000 017000000

1.41158 1.585256 0. =

3.49723

3.54723

0.

0.0 13.5 13.5 01000
0.0 1.5 1.5 01100
0.0 0.0 0.0 01000
0.0 0.92 .998 01000
.3696344
* 10.06651

114



0993201 2.344489 2.559943 0. = 10.18996
0994201 1.582433  1.582433 0. = .246178
0991110  .004 0. 1. Co
0992110  .238 0. 1.
0993110  .2081 0. 1.
0994110  .0603 0. 1.
*

khkAKkIAkARAAKAIARKARKkARARAKAARAEAAKRARAIIARA IRk AhhIkhAkhkkkkkhkhhkhkhkkhhhkhkkkkkk

* component 15 upper plenum 2
Kkhkkkkkkkkkrk kA kkkkkrkhkkkkkhrhhkhhhkhkkhkkhkhkhhkhkkhhhkhkkkkkkhkkhkhkkkhrdkdkx

1.
1.
1.
1.

*
0150000 upplen2 branch
0150001 4 O

. 0150101 0.0 1.051 .091564 0.0 90. 1.051 4.57e-5 .182 00000
0150200 003  15596200. 563.3

0151101 015010000 016000000 0.08706 0.0 0.0 01000

0152101 015010000 031000000 0.010936 .46 .834 01002

0153101 015010000 041000000 0.010936 .46 .834 01002

0154101 015010000 051000000 0.010936 .46 .834 01002

0151201 -0.8027-4 -0.10387-4 0. =* -.002072645

0152201 6.171221 6.541802 0. =* 3.39708

0153201 6.261221 6.641802 0. =* 3.39708

0154201 6.261221 6.641802 0. = 3,39708

0151110  .2081 0. 1.
0152110 .118 0. 1.
0153110 J18 0. 1.
0154110  .118 0. 1.
*

ARKEKKAKAAAKKAKKAAXAKRIAKRARKAAARAIRAAARARAA KA AL EkAkAAkkhkhkkhkhhhkhkhkhkhkhhkhhkkk

*  component 16 - flow area from upper plenum to upper head
khkkkkhkkhkhkhkkkhkkkhkhhkkkkkkkhkthhhkkhhkhkhkkhkhkhkhkkhkhkhkkhhhkhkhkhkhkhhkhhkhkkhkikhkhkikkhk

B

*

0160000 upplen2  snglvol

0160101 0.0 2.206 11263 0.0 90.0 2.206 4.57e-5 .129 000000
0160200 003 15586312. 563.0

kkkkkkhkkkkkkkkkkhkkkkkkkkkkkkkkkkkhhkkhkkhkhkhkhkhkhkhkhkkkkkhkhkhkhkkkhkkkhkhkkkkkkkkkk

*  component 17 - guide tubes

khkkkkhkhkkhkhkkkkhkkhkhkkhkhhkkkkkkkkkkkkhkkhhkhkhkdhkihkhkhkkhkhkkkhkhkkkkkhhkkkkhkhkkhkkkhkhkk

*

0170000 gtubes  snglvol

0170101 .00 3.257 9.0671e-3 0.0 90. 3.257 4.57e-5 .0603 00000
0170200 003 15586824. 563.0

*

khkkkkkhkkkkkkkhkkkhkkkhkkkhkkrkhhkkhkkkkhkhkhkkhhkhkhkkkhkhhkkkhkkkhkkkkhhkhkhkkhkkhkhkkkk

*  component 18 - upper head
KhAkkEkAkkArkhkkAkkEkhkkhkhhkhkkhkhkhkhkkhkkhkkhkhhkhkhkhkkhkkhkhkhkhkkhhkhhkhkkkhkhkhkhkktkhkhkhkhkhkhkhkt

*
0180000 uphead branch
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0180001 3 0

0180101 0.0 0.4475 4.9072e-2 0.0 90.0 0.4475 4.57e-5 0.0 00000
0180200 003 - 15595592. 563.0

0181101 016010000 013000000 7.0686e-6 0.0 0.0 01100
0182101 017010000 013000000 7.063e-4 0.92 .998 01000
0183101 018000000 019000000 0.0 0.0 0.0 01100
0181201  -5.4422-4 -5.5422-4 0. = -.00201577

0182201 -6.05085  -6.05085 0. =* .246176

0183201 -0.0639743 -0.0763554 0. = .2439847

0181110 .003 0. 1. 1.

0182110 .0203 0. 1. 1.

0183110 .170 0. 1. 1.

*

khkKkAhkAkAkKkAAKAAAAI kAR Ak XAk hkIAkAkkhkhkhkhhkhkhkhkhkkkhkhkhkhkhkhkhhhkkkhkkkkkhkk

*  component 19 - upper head to downcomer bypass
kkkhkkhkkhkhkhkkhkkkhkkhkhkkhkkkkhkhkhkkkkkhkkhkkhkkkhhkkkhkhkhhkhkhkhkhkhhhkhkhkhhkhhkhkhkkhkhkhkhkhkik

*
0190000 dcbypas snmglvol

0190101 0.0 1.37786 8.925%e-2 0.0 -90. -1.37786 4.57e-5 -.135 00000

0190200 003  15591856. 560.0
*

kkkkhkkkkkkkkkkkhkkkkkkkkkkkhkkkhkkkhkkkkhkhkkhkkkkkkhkkkkkkhkkhkkkkkkkkkkhkkkkkkkk

* component 200 - junction to downcomer bypass
khkAhkIEkhkAkAkAkkkkhkkkkhkkkhkhkkkkkrkrhkrkhkrkhkkhkkhkhkkhkkkkkkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkkkkkk

*

2000000  dcbyjum sngljun

2000101 019010000 021000000 2.454e-4  1.15 1.15 01000
2000201 0 -17.3342  -44.0342 0. » 243605

2000110 6.25%-3 0. 1. 1.

*

kkkkkhkkkkkkkkkkkkkkkhkhkkhkhkkhkkhkkhkhkkkdhkkkhkhkhkkhkkhkhkhkhkkhkkkkhkhhkhhkkrhkhkhkkk

* component 21 - downcomer bypass
khkkhkkkkkkhkhkkkhkhkkkhkkhkkhkkkhkdkhkkhkkhhkkhkrkhkkhkkkkkhkkkkkhkhkhkhkkkhkhkhkhkhkhkkhkhhkhkkk

*
0210000 dcbypas pipe

0210001 3 *nvol
0210101 0.0 3 xvolume area
0210201 0.0 2 *jun area

0210301  1.7614
0210302  1.142635
0210303  0.2095
0210401  3.7831e-3

% xvolume length

3

1
0210402  2.4414e-3 g

1

2

3

1

*xvolume volume

0210403  0.9697e-3

0210601  -18.2 xvert angle
0210602  -21.6

0210603  -90.0

0210701 -.55049 - xdelta 2z
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0210702 -.42005 2

0210703 -.2095 3

0210801 4.57e-5 0.0 3 xroughness diam

0210901 0.1 8.% % «xjunction f-loss r-loss

0210802 0.0 )

0211001 00000 3 xvolume flags

0211101 01000 2 xjunction vcahs

0211201 003 15730808. 560.0 0.0 O. 0.1
021120z 003 15741144. 560.0 0.0 0. 0. 2
0211203 003 15743320. 560.0 0.0 0. - 0.3
0211300 ©

0211301 -2.023346 -2.023346 0. 1 = 24359
0211302 -2.02334 -2.02334 0. 2 = 2435797
0211401 .0492 0. 1. 1. 2

*

kkkkkhkhkhkkkkkhkkhhkkkkkhkkhkhkdikrhkhkrkhhkhkkkhkkhkkkhhkhkhkhkhrkhkhhkhkkhkhkkkhkhhhhkkk

*  component 20 - downcomer inlet
IhkhkkkhkkhkhkkkhkhkIhkkhkhkhkkkhkhkkkhdhkhhkhkhhkhkthkhkhkhhkhkkkhhhkhkkhkhkhkhkhkhkhkhhkkhhkhhkhkkhk

*
0200000 dcinlet branch
0200001 5 O

0200101 0.0 0.927 .0433233 0.0 -90. -0.927 4.57e-5 0.0 00000
0200200 003 15757472. 560.

0201101 021010000 020000000 0.0 0.0 0.0 01100
0202101 039010000 020000000 1.0936e-2 .834 .46 01001
0203101 049010000 020000000 1.0936e-2 .834 .46 01001
0204101 059010000 020000000 1.0936e-2 .834 .46 01001
0205101 020010000 - 022000000 0.0 0.10 0.10 01100

0201201 -0.93435 -0.934447 0. = .243576
0202201 6.510582 6.810582 0. =+ 3.397646
0203201 6.510582 6.810582 0. =+ 3.397646
0204201 6.510582 6.810582 0. =* 3.397646
0205201 8.442823 8.862246 0. = 10.43632
0201110 0.0 0. 1. 1

0202110 .118 6. 1. 1,

0203110 .118 0. 1. 1.

0204110 .118 0. 1. 1

0205110 .1731 0. 1. 1.
*

kkkkkkhkhkkkkhkkkkkhkhkkrhkhkkhkhhkkkhkkkkhhkkhhhkhhkhkhkhhkhkhkhkhkhkhkhkhhkhkkhhkkkhkhkhkkikhk

*  component 22 - downcomer
FREARRRAKRAKREARERRAAKRARKREARERRRAkA kKA Ak hkkhkkkkhkkkkkhhkhkkhkkhkkkkkkihhkkkkkikhhkikkk

*

0220000  dcomer pipe

0220001 7 *=nvol
0220101 0.0 7  *volume area
0220201 0.0 6  *junction area
0220301 1.011625 4  *volume length
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0220302
0220303
0220304
0220401
0220402

0220403

0220404
0220601
0220602
0220603
0220604
0220701
0220702
0220703
0220704
0220801
0220802
0220901
0220902
0220903
0220904
0221001
0221101
0221201
0221202
0221203
0221204

0221205
0221206
0221207
0221300
0221301
0221302
0221303
0221304
0221305
0221306
0221401
0221402
*

.31919
.4602
1.054
23.9771e
7.5115e
10.8295¢
27.9758e
-90.0
-55.8
-46.0
-90.0
-1.011625
-.26396
-.33003

)
6
7

-3 4 xvolume volumes

-35
-36
=37

4 xvertical angles

9
6
7

4 *xdelta z

5
6

-0.85412 7

4.57e-5

00000
01000
003
003
003
003
003
003
003
0

1731

7
6

15720472.
15725952,
15730440.
15735920.
15737624.
15738816.
15735168.

8.382818 8.764339

3.382313
8.382308

8.764312
8.764285

8.436977 8.768767
8.436996 8.753043
8.436994 8.7869%4

1731
4.5e-2

0. 1L
0. 1.

eeeeee

6 =*roughness diam
4,57e-5 4.5¢-2 7
0.0 0.0 3 *junction f-loss r-loss
.054 .054 4 xjunction f-loss r-loss
017 .017 5 xjunction f-loss r-loss
285 .285 6 xjunction f-loss r-less

560.0
560.0
560.0 -
560.0
560.0
560.0
560.0

* % % o % %

(=2 X3 RIS JUR ALY o

1.
1.

xvolume flags
xjunction vcahs

0.0 0. 0.1
0.0 0. 0. 2
0.0 0. 0.3
0.0 0. 0. 4
0.0 O. 0.5
0.0 0. 0.6
0.0 0. 0.7
10.43633
10.43633
10.43633
10.43634
10.43634
10.43635

9

6

,kkkkkkhkkkkkkkkkkhkkkkhkhkhkkkkkkhkhhkkhkkkkhkkhkhkhkkhhkkkkhhkhkkkkkkhkkkhkhkhkhkhkkkkrk

primary loop piping components single loop-a
Fkkkkkhkkhkhkkkkhkkkkhkikkkkkkkkhkkkhkkkhkhkhkhkkkkkkrhkhkkkkhkkhhkhkkhkhkkkkkkkhkkkkkkkk

*

*

khkkkkkkkkhkkkkkkhhkkkkhkkkkhkkhkkhkkhkhkkkkkhhkkkhkkkrkkhkdhhkkkhkhkhkrkhidkhkhrkikik

%= component 31 - single loop (loop a) hot leg

dhkkkkErkkAkFRARKARARAA kAR kTR Kk Kkhkkkkkkkkkkkhkkhhhhkkhkkkhkkhkkhkhhkkhhhkkkkhkk

*
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0310000 hotlgal snglvol

0310101 1.0936e-2 1.1941 0.0 0.0 .0.0 0.0 4.57e-5 .118 00000
0310200 003 15576088. 563.3 '

*

kkkkkkkkkkkkhkkhkkhkkhkkhhkhkhkkkhkhkhkhkkrkhkkkdhkkkkkkhkhhkkkhkhkhhkhkhkhkhhhkkhkkhkhkhhkkkk

+- - component 32 - pressure surge line nozzle in single loop
kkkkhkkkhkkhkkhkhkkhkkkkhkkkhkkhkkhkkkhkhkkkkhkhkhkhkhhkhkhkhkkhhkhhkkhkkhhkhkhhhkhhkhhkkhkhhkhhkhkhkhk

*

0320000 hotlgaZ branch

0320001 0 1 ‘

0320101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57e-5 .118 00000
0320200 003 15576080. 563.3

*

kkkkkkkkkkkhkhkhhhkkhhhkhhkhkkhkhkhhhkhhhhkhkkkhrhkhkrhkhhkhkhkkhhhkhkkhhkhkhkhkhkkkkhhkkk

* component 33 - single loop hot leg to sg

kkkkrkkkkkkkkkkkhkkhkhkkhkhkkkhkhkhkkhhhkhkhkkkkdkhkkhkkkhkkkkhhhkhkhkkkkkkkhkkhkhk

*

0330000 hotlga3 pipe

0330001 3

0330101 1.0936e-2 3 =*volume area
0330201 1.0936e-2 2 *junction area
0330301 0.79775 *xvolume length
0330302  1.44800
0330303 0.5506

0330401 0.0 *volume volumes

0330601 0.0 xvert angle
0330602 90.

- 0330603 50.
0330701 0.0 *xdelta z

OO = QI = LD =

0330702  1.44300

0330703  0.4637

0330801 4.57e-5 .118 3 =*rough diam

0330901 0.117 0.117 1 =*junction f-loss r-loss

0330902 0.065 0.065 2 =xjunction f-loss r-loss

0331001 00000 3 * vol flags

0331101 01000 2 * vcahs

0331201 003 15636072. 563.3 0.0 O

0331202 003 15651056. 563.3 0.0 O

0331203 003 15654440, 563.3 0.0 O
9
9

OO O
. . .
OO\ =t

0331300 O '
0331301 6.28299 6.41299 0. 1

*
0331302 6.26303 6.54904 0. 2 =
0331401 .118 0. 1. 1. 2
*

kkkkkkkkkkkkkkkkhkhkhkkkkkkkhhkkkkkkkhkhkhkkkhhkhkhkhkhkhkkkkkkhhkkhhhhkkhkhkhkkhkhkhkk

* component 301 - h.1l. junction to pressurizer surge nozzle
FEEEREAAREXKAERARAEAL AR EIAXAAAAR AL ARR AKX AR R AR AR R A X KAk A Rk kA kA Ak hkkhkkhhkhkhkhkk

*

7625

3.3
3.39762
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3010000 hotlgda sngljun

3010101 031010000 032000000 0.0 0.0 0.0 01000
3010201 O 6.17222 6.25222 0. =* 3.39708
3010110 .118 0. 1. 1.

*

******************************************;****************************

*  component 302 - h.l. junction from pressurizer surge nozzle
kkkkkkkkkkhkkhkhkkhkhkhkkkhkkhkkhkkhkkhkhhkhkkhkkhkhkhkkrhhhkkhkhkhdkhdhhhhkhhhhkhhkhkkhkkkkk

3020000 hotlgba sngljun

3020101 032010000 033000000 0.0 0.0 0.0 01000
3020201 0 6.262985 6.342985 0. =* 3.39763
3020110 .118 0. 1. 1.

*

kkkkkkkkkkkhkhkhkkhkkhkhkhkkkkhkhkkhkkhkkhhkhhkkkhhhkkkkkhkhhkkhkhkhkhhkhkhhkhkhhhkk

= component 303 - junction from surge line to h.l. nozzle (tripvalve)
KRKEIEKKEKIREE AKX K KA RAKKAKRARRERAAAA KA KRR Ak khkkhkkdhhkkhkhkhkhkhhhkhkhhkkkhkhhhhkhhkhkhkkkk

*

3030000  prsurgi sngljun

3030101 032010000 090000000 0.0 0.0 0.0 01000
3030201 0 -0. 83763-4 -1.29763-4 0. =+ -5.45044-4
3030110 .0429 0. 1. 1.

khkkkkkkhkkkhkkhkkhkhkhkkkkkkhkhkkhkkkhkkkhkhkhkhkhkkkhkhkkrkhhhkkkhkhkkkhkkkhkkkkhkhhhkkhkk

*x  component 35 - single loop cold leg pump suction piping
khkkkkkkhkhkkkkhkhkkkkhkhkhkhkkkkhkkkkhkkkhkhkhkkhkhkhkhkkhkhhkhhkhkhhhkkhkhkhhkkhkkkkhkkkhkkhk

*
0350000 pumpsa pipe
0350001 5
0350101 0.0

0350201 1.0936e-2
0350301 0.4189
0350302 1.94015
0350303 2.22285
0350304 0.820
0350305 2.0697
0350401 4.5810e-3 1
0350402 21.2175¢-3 2
0350403 24.3095e-3
0350404 8.9670e-3
0350405 22.6340e-3
0350601 -50.00
0350602 -90.
0350603 0.0
0350604 90.
0350701 -.3404
0350702 -1.94015
0350703 -2.12015
0350704 0.0

*volume areas
xjunction areas
*xvolume lengths

G W N =k en

*xvertical angle

xdelta z

1 G 0N b= T b QO =2 S O

120



0350705
0350801
0350901
0350902
0350903
0350904
0351001
0351101
0351201
0351202
0351203
0351204
0351205
0351300
0351301
0351302
0351303
0351304
0351401
*

1.9671 9
4.57¢-5 0.0
.065 .065
0.0 0.0
117 117
117 117
00000 5
01000 4

003  15234064.
15292512.
15307552.
15305400.
15298072.

6.20586 6.37195 0.
6.20582 6.461855 0.
6.20575 6.47146 0.
6.205716 6.345716 0.

003
003
003
003
0

113 0.

5 *volume roughnes diam
1 *f-loss r-loss
% xf-loss r-loss
4
* volume flags
xjunction vcahs
560.0 0.0

SeLeee

1. 1. 4

khkkkkRAkkhkkkkhkhkkkhkkhkkkhkhhkkhkkkhkkhkkkkhhkkhkhkkkkkkhkkhkkhkkkkkhhhhkkkhkkkhkkkkkdk

* component 37 - single loop pump discharge piping .
KAAAKKEAKRAAKRAAKRKAARAAKRARRAAKkKAEAR kKR A kAR khkkhkhkkdhkhkhkkhkhkhkkkkhkhhhkhhhkhkhkhkhkhhkhkhkk

*
0370000
0370001
0370101

0370201
0370301
0370302
0370401
0370501
0370601
0370701
0370301
0370901
0371001
0371101
0371201
0371202
0371300
0371301
0371401
*

gldlgal pipe

1.0936e-2 2 volume areas

1.0936e-2 1 =*juntion areas

1.05 1 =*volume lengths

0.859 2 *volume lengths

0.0 2 *volume volumes

0.0 2 xhoriz angle

0.0 2 *vertical angle

0.0 2 +*delta z

4.57e-5 0.0 2 =*roughness diam :

0.0 0.0 1 =junction f-loss r-loss

00 2 *xvolume fe
01000 1 =junction vcahs

003 15757504, 560.0 0.0 O. 0.1
803 15757496. 560.0 0.0 0. 0.2
6.185816 6.275816 0. 1 * 3.39763

118 0. 1. 1.1

khkkkkkkkhkhhkkkhkhkhkkkhkbhkhkkkhkkhkkbhkhkkkhkhkkkhkkkhkhkhkhkhkhhhkhkhkhhkhkhkhkkhkkkkkkkk

%=  component 38 - single loop accumulator nozzle
KA hE A AAER A IR AIEAAEIAAIRKAAE AR IR AR AR ARARRAAA KA KKK AR II ATk A Ekkkhkkkdkkkkk

*
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0330000 accnoza  branch

0330001 2 O

0380101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57e-5 .118 00000
0380200 003 15757488. 560.0

0381101 037010000 033000000 1.0936e-2 0.0 0.0 01000
0382101 038010000 039000000 1.0936e-2 0.0 0.0 01000
0381201  6.18582 6.26582 0. =* 3.397636

0382201  6.18582 6.26582 0. = 3.39764

0381110 .118 . 0. 1. 1.

0382110 .118 0. 1. 1.

*

kkkkkkkkhkkkhkhkhkhkhkhkkhkkhkkhkhhkhkhhhkkhkhkhkkhkhhkhkkhhhkhhkhhkhkkhkhhkkhhhkkhkhhkkhkhhkhhkk

* component 39 - single loop cold leg piping

kkkkkkkkkkkkhkkkkkkhkhkkkkkhkkkkhhkkkhkkkkkkkkhkkkkhkkkhkkhhkhkkhkhkkkhkkkhkkk

*
0390000 cldlga2 pipe
0390001 2

0390101 1.0936e-2 2 *volume areas
0390201 1.0936e-2 1 *junction areas

0390301 .78406 1 xvolume lengths

0390302 .53586 2

0390401 0.0 2 *=volume volumes
0390601 0.0 2 *vertical angle

0390701 0.0 2 *delta z

0390801 4.57e-5 0.0 2 xroughness diam
0390901 .144 .144 1 xjunction f-loss r-loss
0391001 00000 2 *volume flags

0391101 01000 1 xjunction vcahs
0391201 003 15757480. 560.0 0.0 0. - 0.1
0391202 003 15747464. 560.0 0.0 O. 0.2
0391300 O
0391301 6.17582 6.31582 0. 1 = 3.39764
0391401 .118 0. 1. 1. 1
*

kkkkkkkkkhkkkkkkhkhkhkhkkkkkkkkhhkkhkhkhkhkhkhdhhkhkhhkhkhkhkhkhkkdhkhhkthhhhhkhkkiikkk

*  component 36 - inlet portion of single loop pump
dkkkkhkkkkkkkkkkkkkhkhkhkkkkkkkkkhkkkkkhkkkkkhkkhkhkhkkhkkhkkkhkkkkkhkkkkkkkhkkhkkkkk
0360000 pumpa pump

0360101 0.0  0.350 0.02062 0.0 41.518 0.232 00000
0360108 035010000 1.0936e-2 0.0 0.0 01000

0360109 037000000 1.0936e-2 0.0 0.0 01000

0360200 003 15534160. 560.0

0360201 0 6.20575 5.60145 0. =* 3.39762
0360202 0 6.23 6.51 0. = 3.397625
0360110 .118 0. 1. 1.

0360111 .118 0. 1. 1.

* -
0360301 0O 0 0 -1 0 000 0
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0360302 311. 0.9899 6.3056e-2 78.0 144.75 37.3 750.0 0. 0. 4.65¢-2 0. 0
*

Tk kkkkkkkkhkkARAAEA kR ARAR KA RKIAK KL AAIE Rk kkkkkkkk kK k&

* bethsy pump single phase homologous curves *

dhkkhkkAkkkkkhkkhkkkkhkkhkkkkkkkkhkkkhkhkhkhkhhhkhkkhkkhhkkhkkkhkkhkik

*

* han

0361100 1 1 0.0 1.3257 0.1 1.3317 0.2 1.3273 0.3 1.313590.4 1.2909

0361101 0.5 1.2603 0.6 1.2223 0.7 1.1780 0.75 1.1536 0.775 1.1409

0361102 0.8 1.1279 0.825 1.1146 0.85 1.1009 0.875 1.0870 0.9 1.0728

0361103 0.925 1.0583 0.95 1.0437 0.975 1.0287 0.987 1.0215 1.0 1.0135

* ban

0361200 2 1 0.0 0.5139 0.1 0.5633 0.2 0.6128 0.3 0.6622 0.4 0.7116

0361201 0.5 0.7610 0.6 0.8105 0.7 0.8599 0.75 0.8846 0.775 0.8969

0361202 0.8 0.9093 0.825 0.9216 0.85 0.9340 0.875 0.9463 0.9 0.9587

0361203 0.925 0.9710 0.95 0.9834 0.975 0.9957 0.987 1.0017 1.0 1.0081

* hvn

0361300 1 2 0.0 -0.5772 0.1 -0.4471 0.2 -0.3169 0.3 -0.1868 0.4 -0.0567

0361301 0.5 0.0733 0.6 0.2035 0.7 0.3572 0.75 0.4471 0.775 0.4951

0361302 0.8 0.5450 0.825 0.5969 0.85 0.6508 0.875 0.7066 0.9 0.7643

0361303b 0.925 0.8238 0.95 0.8852 0.975 0.9485 0.987 0.9795 1.0 1.0135

* Vi .

0361400 2 2 0.0 -0.5772 0.1 -0.4145 0.2 -0.2518 0.3 -0.0891 0.4 0.0735

0361401 0.5 0.2362 0.6 0.3989 0.7 0.5616 0.75 0.6429 0.775 0.6836

0361402 0.8 0.7243 0.825 0.7579 0.85 0.7915 0.875 0.8263 0.9 0.8611

0361403 0.925 0.8972 0.95 0.9333 0.975 0.9707 0.987 0.9886 1.0 1.0081

* had

0361500b1 3 -1. 1.3257 0.0 1.3257

* ad

0361600 2 3 -1. 0.5139 0.0 0.5139

* hvd

0361700 1 4 -1.0 1.3257 -.900 1.2801 -.800 1.2346 -.700 1.1839 -.600 1.1434

0361701 -.500 1.0978 -.400 1.0522 -.300 1.0067 -.275 0.9953 -.250 0.9839

0361702 -.225 0.9725 -.200 0.9611 -.175 0.9497 -.150 0.9383 -.125 0.9269

0361703 -.100 0.9156 -.075 0.9042 -.050 0.8928 -.025 0.8314 0.00 0.3700

* bvd

0361800h2 4 -1.0 0.5139 0.00 0.5139

* at

0361900 1 5 0.0 1.3257 1.00 1.3257

* bat

0362000 2 5 0.0 0.5139 1.00 0.5139

* hvt

0362100 1 6 .0 0.8700 .025 0.8814 .050 0.8928 .075 0.9042 .100 0.9156

0362101 .125 0.9269 .150 0.9383 .175 0.9497 .200 0.9611 .225 0.9725

0362102 .250 0.9839 .275 0.9953 .300 1.0067 .400 1.0522 .500 1.0978

0362103 .600 1.1434 .700 1.1889 .800 1.2346 .900 1.2801 1.00 1.3257
bvt

0362200 2 6 0.0 0.5139 1.000 0.5139
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the following four curves were not provided in the bethsy data base
the values used were estimated from the relap5/mod2 manual examples

= 3 8 £ 0 1 = 2 3 = B b e 3 S b L e 3 8 B4 35 3 3 3 B S 1 T P -1 = e Y

har
362300 1

*
*
*
*
*
*
*
*
*
0

-1.0 0.1 0.0 1.3257

7
* bar
0362400 2 7 -1.0 -1.5 0.0 .5139
* hvr
0362500 1 8 -1.0 0.1 0.0 -.5772
* bvr
0362600 2 8 -1.0 -1.5 0.0 -.5772
*
*
0363000 0 0.0 0.0 0.1 0.0 0.2 0.0 0.3 0.50
0363001 0.4 1.00 0.6 1.0 0.7 1.0 0.8 1.00
0363002 0.9 1.00 1.0 0.0
0363100 0 0.0 0.0 0.1 0.0 0.2 0.0 0.3 0.50
0363101 0.4 1.00 0.6 1.0 0.7 1.0 0.8 1.00
0363102 0.9 1.00 1.0 0.0
*
* two-phase difference tables from semiscale
*
03641001 1 0.0 0.00 0.1 0.83 0.2 1.09
0364101 0.5 1.02 0.6 1.015 0.7 1.01
0364102 0.9 094 1.0 1.00
03642001 2 0.0 0.00 0.1 -0.04 0.2 0.00 0.3 0.11
0364201 0.4 021 08 067 0.9 0.8 1.0 1.0
03643001 3 -1.0 -1.06 -0.9 -1.24 -0.8 -1.77
0364301 -0.7 -2.36 -0.6 -2.79 -0.5 -2.91 -0.4 -2.67
0364302 -0.25 -1.69 -0.1 -0.50 0.0 0.00
03644001 4 -1.0 -1.16 -0.9 -0.78 -0.8 -0.05
0364401 -0.7 -0.31 -0.6 -0.17 -0.5 -0.17
0364402 -0.35 0.00 -0.2 0.05 0.0 0.11
03645001 5 0.0 0.00 0.2 -0.34
0364501 0.4 -0.65 0.6 -0.95
0364502 0.8 -1.19 1.0 -1.47
0364600 1 6 0.0 0.11 0.1 0.13 0.25 0.15
0364601 0.4 013 0.5 007 0.6 -0.04 0.7 -0.23
0364602 0.8 -0.51 0.9 -0.91 1.0 -1.47
03647001 7 0.0 0.0 1.0 0.0
03648001 8 0.0 0.0 1.0 0.0
0364900 2 1 0.0 0.0 1.0 0.0
0365000 2 2 0.0 0.0 1.0 0.0
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0365100 2 3 0.0 0.0 1.0 0.0
0365200 2 4 0.0 0.0 1.0 0.0
0365300 2 5 0.0 0.0 1.0 0.0
03654002 6 0.0 0.0 1.0 0.0
03655002 7 0.0 0.0 1.0 0.0

g8 0.0 0.0 1.0 0.0

0365600 2
*

khkkkkhkhkkhkkkkhkhkhkhkhkhkhhkhhhkhhhkhkhihkrhhhkhhkhhkkhkhhkhhkhkhkhkkhkhkkhkhkhkhkk

x pump speed controller for steady calculation
dhkkhkhkkhkhkhkhkkkdhhkhkhhkhkkhkkhkhkkkkhhkhkkkhhhkhhkkhhhkhkkkkhkhhkkhkkrhikhkhhkhkk

*

0366100 0 cntrlvar,425
0366101 0.0 0.0
0366102 2400.0 2400.0
*

*

20542400 mserr sum 1.0 0.0 1
20542401 51.1 -1.0 mflowj,301000000
20542500 rcpspp integral 0.1 311. O
20542501 cntrlvar,424

*

AEKAAKEIAAKEAEAEERAAAEARAIAAKARKAKEAAAkERhkEkhkhhkkhkkkhkhkhkhkhkhkhhhkkhkhkkrhkkhkhkhkkkkik
*x primary loop piping components -single loop b
hkkkkkhkkkhkkhkkhkkhkkkhkhkkhkkhkkkhkhkkhkkkkhkkkkhkkkhkkhkhkkkkkhkkkkrhkkkhkdkhkrhkhkkhkhkihk
*
AEKKEAKEKKEAAEAKRKAAKRAARKREAKREAEIAAARKERRKARKARARAA ARk ARk hkkhhhkhkkkhhhkkkikk

x  component 41 - single loop (loop b) hot leg

kkkkkkkkkkhkkhkkkhkkkkkhkkkkkkhkkhkhkhhkihkhkkhkkkkkhkkhkhhhhkhhkhhkkkkhkk

*
0410000 hotlgbl snglvel
0410101 1.0936e-2 1.1941 0.0 0.0 0.0 0.0 4.57e-5 .118 00000

0410200 003 15576088. 563.3
*

kkkkkkkkkhkkkkhkkhkhkhkhkhkhkhkhkhkkhhkhkhkhhkkhhkhkkhhkhkhkhkhkhkkhkhkkhkhkhkhkkkhkhkhkhkhkkhkkhkkhkkkkk

* component 42 - single loop
AAEKKEAEKEEAKAKEERAEEEEAKAEAAAAAAAKAEAKAARKAAAXAARAAAAAAAAAAkA kAR A hkkkkkhkhkhkkk

*
0420000 hotlgb2 snglvol :
0420101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57e-5 .118 00000

0420200 003 15576080. 563.3
*

KRKKKKKKKIKAKAKKEKKAKAKKAAKRKARKAKAAAAKAAKAkAkkkAk Ak hkhhhkkhkhkhkhhkkhkkkkkhkkhkkkkk

= component 43 - single loop hot leg to sg

kkkkkkhkkkhkkkkkhkkhkkkkkkkkhkkhkhkkhkkkkkkhkhkkhkkhkhkhkkhkkkhkhkkkkkkhhhkrhkhkhkkhkhkhk

*

0430000 hotlgh3 pipe

0430001 3

0430101 1.0936e-2 3 =+volume area
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0430201 1.0936e-2 2 =*junction area
0430301 0.79775 1 *volume length
0430302  1.44800 2

0430303  0.5506 3

0430401 0.0 3 *volume volumes

0430601 0.0 1 =xvert angle

0430602  90. 2

0430603  50. 3

0430701 0.0 1 =xdelta z
0430702  1.44800 2

0430703  0.4637 3

0430801 4.57e-5 .118 3 =*rough diam

0430901 0.117 0.117 1 =*junction f-loss r-loss
0430902 0.065 0.065 2 =xjunction f-loss r-loss

0431001 00000 3 * vol flags

0431101 01000 2 * vcahs

0431201 003 15560072. 563.3 0.0 O. 0.1
0431202 003 15565056. 563.3 0.0 O. 0. 2
0431203 003 15565440. 563.3 0.0 0. 0. 3
0431300 0

0431301 6.26299 6.41299 0. 1 = 3.397625

0431302 6.26303 6.56904 0. 2 ; 3.39762

0431401 .118 0. 1. 1.
*

kkkkkkkkkhkkkhkkkkkkkkkkhkhkkkkkhkkhkkhkkkkkkkhkhkkkkkhkhkkkkhhhhkhhkhkhkkhkhkkhkkkhkikk

*  component 401 - h.1. junction to hot leg

kkkkkhkkkhkhkhkhkkkkkkkhkkkhhkhkkhhkkhhkhkhhkhkhkkhkhkkhhkkkkhkkhkkhkhhkhhkrhkhkhkhhkhkhkkkkkk

*

4010000  hotlgdb sngljun

4010101 041010000 042000000 0.0 0.0 0.0 01000
4010201 0 6.261222 6.331222 0. * 3.39708
4010110 .118 0. 1. 1.

*

khkkkkkkkkkkkkhhkhkkkhkkhkkkkkhkkhkhkhkkkhkkkkkkkkhkkkkhkhkkkkkhkhkkhkhkhhkkkhkkkkhkkk

= component 402 - h.1. junction from pressurizer surge nozzle
kkkkkhkkkkhkhkkhkkkkikhkkhkhkhkkhkkkhkkhkhkhkkkkkkhkkhkkkkhkhkkkkkhkkhkhkhkhkkhkkhkkkhkkkkhkkk

*

4020000  hotlgbb sngljun .

4020101 042010000 043000000 0.0 0.0 0.0 01000
4020201 0 6.261298 6.3412985 0. =* 3.39763
4020110 .118 0. 1. 1L

*

kkkkkkkkkkkhkkkkkkkkkkkkhkhkkkkkkkkkkhkhkkkhkkhkkhkkkkkkhkkkhkkkkkhkkhkhkhkhkkhkkkkk

*  component 45 - single loop cold leg pump suction piping
khkkhkkkkhkkhkhkkkkkkhkkkkkkkkhkkkkhkhkhhkdkhhhkhkhkhhhkkhkhkhhkkhhkhkkhkhkkrhkhkdhkikhhhkhhkiik

*
0450000 pumpsa pipe
0450001 5
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0.0
1.0936e~2
0.4189
1.94015
2.22285
0.820

*yolume areas
*junction areas
*xvolume lengths

0450101
0450201
0450301
0450302
0450303
0450304
0450305 2.0697

0450401 4.5810e-3
0450402 21.2175e~3
0450403 24.3095e~3
0450404 8.9670e-~3
0450405 22.6340e-3

U1¢>CODOF4Cﬂd>COFJtﬂd>CQEQPJCﬂd>CODOFJd>Lﬂ

0450601 -50.00 xvertical angle

0450602 -90.

0450603 0.0

0450604 90.

0450701 -.3404 *delta z

0450702 -1.94015

0450703 -2.12015

0450704 0.0

0450705 1.9671

0450801 4.57e-5 0.0 5 xvolume roughnes diam
0450901 .065 .065 1 xf-loss r-loss

0450902 0.0 0.0 2 *f-loss r-loss

0450003 .117 17 3

0450904 .117 117 4

0451001 00000 5 * volume flags

0451101 01000 4 xjunction vcahs

0451201 003 15284064. 560.0 0.0 O. 0.1
0451202 003 15292512. 550.0 0.0 O. 0.2
0451203 003 15307552. 560.0 0.0 O 0.3
0451204 003 15305400. 560.0 0.0 O 0.4
0451205 003 15298072. 560.0 0.0 O 0.5
0451300 . 0

0451301 6.210586 6.350195 0. 1 x 3.3976

0451302 6.210582 6.4701855 0. 2 = 3.397604

0451303 6.210575 6.470146 0. 3 = 3.39761

0451304 6.210571 6.3705716 0. 4 = 3.397614

0451401 .118 0. 1. 1. 4

*

kkkkkkkhkhkkhkkkkhkhkkkhhkkhkkhhkkkkhkkhkhkhrkhkhhkhkhkhkkrrhhkhkkhkkhkhkkkrhhhkhkhkkkikd

*  component 47 - single loop pump discharge piping
FRAAKAKEAAKEKAIAARKAkAEKLAAKRAAAIKARKAAAAKTAhkAAAIAkA KA hkkkhkkkhkhkkkhkhkkkkikkikhkkkk

*

0470000
0470001
0470101
0470201

gldlgal pipe

1.0936e-2 2
1.0936e-2 1

*xvolume areas
s«juntion areas
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0470301
0470302
0470401
0470501
0470601
0470701
0470301
0470901
0471001
0471101
0471201
0471202
0471300
0471301
0471401
*

1.05 1 *volume lengths
0.859 2 *volume lengths
0.0 2 *volume volumes ~
0.0 2 +*horiz angle
0.0 2 xvertical angle
0.0 2 *delta z '
4.57e-5 0.0 2 =*roughness diam
0.0 0.0 1 *junction f-loss r-loss
00 2 xvolume fe
01000 1 xjunction vcahs
003 15757504. 560.0 0.0 O. 0.1
803 15757496. 560.0 0.0 O. 0.2
6.190581 6.2805816 0. 1 = 3.39763

118 0. 1. 1.1

kkkkkkhkkhkhkkhkhkkhkhkhkhkhkhkhkkhkhkkkhkhkhkhkkhkkhkhhkhkhkhkkhkhkhkhkkhkhkkhkkhkhkhhkhhkhhkhkhhkhkkkkhkhkk

*  component 48 - single loop accumulator nozzle
dkkkkkkkkkhkkkhkhkkhkhkhkhhkikhkhkhkkhkhkhkkhkhhkhkkhkkhkkkkkhhkkkhhhhkhhkhhkkhkkhkhkkkhkkhkhkkhkk

*

0480000
0430001
0480101
0480200

0481101 -

0482101
. 0481201
0482201
0481110
0482110
*

accnoza branch

1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57¢-5 .118 00000
003 15757488. 560.0

047010000 043000000 1.0936e-2 0.0 0.0 01000

048010000 049000000 1.0936e-2 0.0 0.0 01000

6.180582 6.270582 0. - * 3.397636

6.180582 6.270582 0. * 3.39764

118 0. 1. 1L

118 0. 1. 1L

kkkkkkhkkkkkhkhkhkkkkkkkhkhkkkkhkkhkkkkhkkkkhkhkkkhkkhhkkkkhkhhkhkhkhkkhkhkkhkhkhkhkhkkhkkkhkkk

*  component 49 - single loop cold leg piping

dkkkkkkhkkkkkkhkhkkkkkkkhkhhkhkkhkkkhkhkhkkkhkkkhkkkhkkkkkhhkhkhkhkhkhkhkhkhkhkhkkkkkkkhkkkkk

*

0490000
0450001
0490101
0490201
0490301
0490302
0490401
0490601
0490701
0490801
0490901
0491001

0491101-

gldlgaz pipe

1.0936e-2 2 xvolume areas
1.0936e-2 1 *junction areas

. 78406 1 xvolume lengths
.53586 2

0.0 2 *=volume volumes
0.0 2 xvertical angle
0.0 2 *delta z

4.57e-5 0.0 2 xroughness diam

144 144 1 xjunction f-loss r-loss
00000 2 xvolume flags

01000 1 xjunction vcahs
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0491201 003 15757480. 560.0 0.0 O. 0.1
0491202 003 15747464. 560.0 0.0 0. 0. 2
0491300 ©

0491301 6.180582 6.320582 0. 1  3.39764

0491401 118 0. 1. 1.1

khkkkkkkkkkhkkkkkhkhkhkkhkkhkhkkhkhhkkhhkhkhkhkhhkhkhkkhkkhkhkhkhhkhkhhhkkhkkhk

* component 46 - inlet portion of single loop pump
khkhkkrkhkhkhkhkhkhkhkAhkhkkhkkhkrhkkdhhhkbhkdkhhkkdkkhhkkhkrhkdhhkhkhkhkkkhkhhkkhkthhkkhkhkihk
0460000 pumpb  pump

0460101 0.0 0.350 0.02062 0.0 41.518 0 232 00000
0460108 045010000 1.0936e-2 0.0 0.0 01000

0460109 047000000 1.0936e-2 0.0 0.0 01000

0460200 003 15534160. 560.0

0460201 0 6.200575 6.360145 0. =+ 3.39762
0460202 0 6.23 6.51 0. == 3.397625
0460110 .118 0. 1. 1.

0460111 .118 0. 1. 1.

*
0460301 36 36 36 -1 36 000 0

0460302 311. 0.9899 6.3056e-2 78.0 144.75 37.3 750.0 0. 0. 4.65e-20. 0

Ehhkkkhkkkkkkkkkhkkhkdhkkhkkhhkhhkkkkkkhkkkhhhhkkkhkhkhhhhkhkkkhkhhkkkhhhhhkkkkkkk

* primary loop piping components - single loop ¢
KEEKKEKEKAKAAKKAKKAARERAKERARA KA RRIAIAKTRAAARkAkAAKkAkkkkkhkhkhkhkkhkkkhkhkhhkhhkkkhkhkhkkk

%

kkkkkkkkhkkkkkhkkkkkhkkkhkkhkhkhkkhkhkkkkhkhkkhkkkkhkkkhkkhkkkhhkkhkkhkkkkhhkhkkihkkkkikk

*  component 51 -~ single loop (loop c) hot leg

kkkkkkkkhkkkkkhkkhkhkhkkkkkkhhkhkhkhkhkkkrhhkkhkhkhhkkhkhhkhkhdrhhkkhhhkhhkdkhkdkhikhhhkhkkkk

0510000 hotlgel snglvol

0510101 1.0936e-2 1.1941 0.0 0.0 0.0 0.0 4.57e-5 .118 00000
0510200 003 15576088. 563.3

*

dkkhkkkkhkkkkkkkkkkkhkhkkkkkhhkhkkkkhhkhhkhkhkkkhkkkhkhhkkkhkhkhkhkhkhkhkhkhkkkkkhkkhkkkkkkhkkk

*  component 52 - pressure surge line nozzle in single loop
AAERKEAKEERAKRKAEEAAAKRKAEKAARAAAAREAKARAAAKRAEAAAAAAKARAAAAkKkAkkhkAkkkkkhkkhkhkkkk

0520000 hotlgcZz snglvol

0520101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57e-5 .118 00000
0520200 003 15576080. 563.3

*

AEEKKKAKKKAKAAKEARKKAKRARK KKK AKAKAARK KKK A RKRAAKRRk KA KARk kKA kkhkkhkhkhkhkhkkkkhkkkk

x  component 53 - single loop hot leg to sg

kkkkkkkkhkhkkkkkkkkkhkkhkkkkkkhhhkkhkhkhhkhkkhkhkkkhhkhkkkkhkhkhkkhkkhkkhkhkhkhkkkkkkkk

*
0530000 hotlge3 pipe
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0530001 3
0530101 1.0936e-2 3 *volume area
0530201 1.0936e-2 2 =xjunction area
0530301 0.79775 *xvolume length
0530302 1.44800
0530303  0.5506

0530401 0.0 *volume volumes

0530601 0.0 *vert angle
0530602  90.

0530603  50.

0530701 0.0 xdelta z

0530702  1.44800
0530703  0.4637
0530801 4.57e-5 .118 3 =*rough diam

0530901 0.117 0.117 1 =junction f-loss r-loss
0530902 0.065 0.065 2 =xjunction f-loss r-loss
0531001 00000 3 * vol flags
0531101 01000 2 * vcahs
0531201 003 15560072. 563.3 0.0
0531202 003 15565056. 563.3 0.0
0531203 003 15565440. 563.3 0.0
0531300 O

0531301 6.261299 6.411299 0. 1 == 3.3
0531302 6.261303 6.561904 0. 2 * 3.3
0531401 .118 0. 1. 1. 2

*

CODN b= QOB = QO CLODN =t

kkkkkkkkkkkkkkkkhkhkhkkhkkkhkkkkhhkkhkhkhkkhkhkhkkkhkkkhhkhhkkhhkkkhkkhkkkhkkhkhkhhkkhkk

= component 501 - h.1. junction to pressurizer surge nozzle
*********%*************************************************************

5010000 hotlgdc sngljun

5010101 051010000 052000000 0.0 0.0 0.0 01000
5010201 0 6.261222 6.331222 0. "= 3.39708
5010110 .118 0. 1. 1.

*

kkkkhkkkkkkkhkkhkkkkkhkhkhkkkhkkkkhhkkhkhkkkkkkhkkhkhkhkkhkkkkkkkkhkhkkkkhkkhkhkkhkkkkkkk

*  component 502 - h.1. junction from pressurizer surge nozzle
hkkkhkkkkkkkkkkhkkhkkkhkhkhkhkkhkkhkhkhhkkkhkhkkhkhkhkhhkhkkkkkkkkhkkkkkhkhkhkhkhkkkkkkkkkkkkk

*

5020000 hotlgbc sngljun .
5020101 052010000 053000000 0.0 0.0 0.0 01000
5020201 0 6.261298 6.3312985 0. =* 3.39763
5020110 .118 0. 1. 1.

*

kkkkhkkkkkkkhkkkkkkkhkhkhkkhkhkkkkkhkhbhkkkhkhkkkhkkrkkkhkkkkkhkhhhkkhkhkkhkkkkkkkkikk

x  component 55 - single loop cold leg pump suction piping
KEAKAKKAAKIINKRK KKK K AIAAFIE AR AR IR AT RARKAR A KA TR AR ARN ARk Ik hkhkkhkhkkhhkhhhkkkk

*
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0550000 pumpsc pipe
0550001 5
0550101 0.0
0550201 1.0936e-2
0550301 0.4189
0550302 1.94015
0550303 2.22285
0550304 0.820
0550305 2.0697
0550401 4.5810e-3
0550402 21.2175e-3
0550403 24.3095e-3
0550404 8.9670e-3
0550405 22.6340e-3
0550601 -50.00
0550602 -90.
0550603 0.0
0550604 90.
0550701 -.3404
0550702 -1.94015
0550703 -2.12015
0550704 0.0
0550705 1.9671
0550801 4.57e-5 0.0 5 xvolume roughnes diam
0550901 .065 -.065 1 xf-Joss r-loss
0550902 0.0 0.0 2 xf-loss r-loss
0550903 .117 117 3

0550904 .117 17 4

*volume areas
*junction areas
*volume lengths

xvertical angle

*xdelta z

cn¢>OJDDF4Lﬂ¢>C0kﬂcnd>00°ohdcﬂ¢>CQDOFJ¢>Cﬂ

0551001 00000 5 * volume flags

0551101 01000 4 xjunction vcahs

0551201 003 15284064. 560.0 0.0 0. 0.1
0551202 003 15292512. 560.0 0.0 O. 0. 2
0551203 003 15307552. 560.0 0.0 O. 0.3
0551204 003 15305400. 560.0 0.0 0. 0.4
0551205 003 15298072. 560.0 0.0 O. 0. 5
0551300 O

0551301 6.200586 6.370195 0. 1 = 3.3976

0551302 6.200582 6.4701855 0. 2 = 3.397604

0551303 6.200575 6.470146 0. 3 = 3.39761

0551304 6.200571 6.3505716 0. 4 = 3.397614

0551401 .118 0. 1. 1. 4
*
FEAIAKAAKAKAAAAAAKAAAKAAkARAkhAkkhhkhkkkhkkhkhkhkkhkkhkkhkkhkkhkhkkdhkkhhkhkkkhhkhkkkkk

*  component 57 - single loop pump discharge piping
kkkkkkhkkhkhkkkhkkkkkhkrkkkkkhkhkhkkkhkhkhkrhhhhhhkhkkkkkhkkhkhkhkhkhkhkhkxhkhkhkkkkkkhkhkkhkk

*
0570000 cldlgal pipe
0570001 2
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0570101 1.0936e-2 2 =volume areas

0570201 1.0936e-2 1 =juntion areas

0570301 1.05 1  xvolume lengths

0570302 0.859 2 *volume lengths

0570401 0.0 2 *volume volumes

0570501 0.0 2 *horiz angle ~

0570601 0.0 2 *vertical angle

0570701 0.0 2 xdelta z

0570801 4.57e-5 0.0 2 =*roughness diam

0570901 0.0 0.0 1 -=xjunction f-loss -r-loss
0571001 00 2 *xvolume fe

0571101 01000 1 xjunction vcahs

0571201 003 15757504. 560.0 0.0 O. 0.1
0571202 003 15757496. 560.0 0.0 O. 0. 2
0571300 O

0571301 6.190581 6.2805816 0. 1 = 3.39763
0571401 .118 0. 1. 1.1
*

kkkkkkkkkkkkkkkkhkkkkkhkhkkhkkkhkkhkhkkhkhhkhhkhkkhkhkhkkhkkhkhhkkihkkhkhkkhkkkhkkhkhk

x  component 58 - single loop accumulator nozzle
hhkEkAAAAIAAAkAAAARKAAAAREAIARARARAKRAAAkAKARkAEhkhkAkkEhkhkkhkhhkhkhkkhkhkhkhkhhkkhhkkhkhkhkikkk

*
0580000 accnozc  branch
0580001 2 O

0580101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57e-5 .118 000CO
0580200 003 15757488. 560.0

0581101 057010000 058000000 1.0936e~2 0.0 0.0 01000

0582101 058010000 059000000 1.0936e-2 0.0 0.0 01000

0581201 6.180582 6.270582 0. =* 3.397636

0582201 6.180582 6.270582 0. =* 3.39764

0581110 .118 0. 1. 1.

0582110 .118 0. 1. 1.

* .

kkkkkkkkkkkhkkkkkkkkhkkhkkhkkkhkkkkhkkkkkkkkkhkkhkkkhkkkhkkhkkhkkhkhkkkhkhhhkhhkkihk

* component 59 - single loop cold leg piping

kkkkkhkkkkkhkkkkkkkkkkkhkhkhkkhkkhkhkkkkhkkkhkkhkkkhkhkkkhkkkkhkhkkhkhkkkkkkkhkkkhkkkhkkk

*
0590000 cldlgc2 pipe
0590001 2

0590101 1.0936e-2 2 *volume areas
0590201 1.0936e-2 1 *junction areas

0590301 .78406 1 *volume lengths
0590302 .53586 2

0590401 0.0 2 *=volume volumes
0590601 0.0 2 »vertical angle
0590701 0.0 2 *delta z

0590801 4.57e-5 0.0 2 *roughness diam

0590901 .144 .144 1 =xjunction f-loss r-loss

132



0591001 00000 2 xvolume flags

0591101 01000 1 xjunction vcahs

0591201 003 15757480. 560.0 0.0 0. -~ 0.1
0591202 003 15747464. 560.0 0.0 O. 0. 2
0591300 O

0591301 6.180582 6.320582 0. 1 * ~3.39764 "

0591401 .118 0. 1. 1. 1

*

hAKEAKAAKAKKAAKKKAKAAKAKKAAKRAKAKARAAAAARA KA R A AARARA AR KAk kkhhh kb hhhkk

* component 56 - inlet portion of broken loop pump
khkkkhkkkhkkkkkkkhkkkhkhkkhkhkkhkkkhhkkhkhkhhkhkhkhkhkkkkhkhkhkkhkkhkkhkkhkkhkhkhhkhkkkhkhkkhkkkhk
0560000 pumpc pump

0560101 0.0 0.35 0.02062 0.0 41.518 0.232 00000
0560108 055010000 1.0936e-2 0.0 0.0 01000

0560109 057000000 1.0936e-2 0.0 0.0 01000

0560200 003 15534160. 560.0

0560201 0 6.200559 6.360128 0. =* 3.39762

0560202 0 6.23 6.51 0. = 3.39762

0560110 .118 0. 1. 1.

0560111 .118 0. 1. 1.

*

0560301 36 36 36 -1 36 000 0

* .

0560302 311. 0.9899 6.3056-2 78.0 144.75 37.3 750.0 0. 0. 4.65e-2 0. 0.
*

kkkkhkkhkkhkhkkkhkkkhkdhkhkkkhkkkkkhkkkkhkkhkhhkkkhkhkhhkhkhhkhkhkhkhkkkhkhkhkhhkkkhkhkkhkkk
*

* description of primary system steam generator components

*
FhEAKAAAARAAAIARAAKAARAKRIAARKEARAR KRRk kkhkhkkkhkhkhkkkhkhkhkhkhkhkhhkhkkhkkhkkkkikk

* single loop a : broken loop
khkhkkkkhkkkhkkhkkhkkkhkkhkkhkrhkhkhkhkhkhkhhkhkhkhkkkkkhkhkhkdhhhkhkhkhhkhkhkkkkhkhhkkhkhkrhkkk

*

0340000 stmgena pipe
0340001 22

0340101 1
0340102 1.0342e-2 21
0340103

0340201 342e-2
0340301 9
0340302
0340303
0340304
0340305
0340306
0340307
0340308
0340309

HONHOOO0OHOHD
2 NJOOOO
[#3] o0

QN OO
et bl e O OB QO O
IO Fdsggg
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0340310
0340311
0340312
0340313
0340314
0340315
0340401
0340402
0340403
0340601
0340602
0340701
0340702
0340703
0340704
0340705
0340706
0340707
0340708
0340709
0340710
0340711
0340712
0340713
0340714
0340715
0340716
- 0340801
0340802
0340803
0340901
0340901
0340902
0340903
0340903
0340904
0340905
0340905
0341001
0341101
0341102
0341103
0341201
0341202
0341203
0341204
0341205

1.0 17
0.8 13
0.6 19
0.4 20
0.2 21
--0.798--- - 22 -

35.0607e-3 1

0.0 21

35.0607e-3 22

90.
-90.
0.7523
0.2

SPReeHHoe2
60 60
A

NGNOIBRDNOO O N D O 0D I

ol
&

.182

Do

C).OO 0.0
OWOONOO
o¢]

(e X1
[4; K
(==}

00
11000

01000 20
11000 21
15510264.
15496833.
15484763.
15471200.
15456160.

0

0
0
0
0.

0341206 0

1
22
1
2
3
4
3
6
10
11
12
16
17
18
19
20

21
22

57e-5 .229 1
0e-6 1.968e-2 21
§7e-5 .229 22

530 1
0.0 1
0.0 10
078 11
0.0 11
0.0 20
182 21
0.0 21
22

1 *ccfl on

15449608.

*ccfl off for j's 2-20
*xccfl on

1274710.
1265522.
1249498,
1229853.
1209553.
1290901.

2443332.
2443912.
2443962.
2444046.
2444166.
2444320.
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0341207 0 15440416, 1272667. 2444538. 0. 0. 7
0341208 0 15429320, 1260562, 2444800. 0. 0. 8
0341209 0 15318176. 1252372. 2445062. 0. 0.9 -
0341210 © 15307000. 1246720. 2445328. 0. 0. 10
0341211 0 15398832, 1244427. 2445520. 0. 0. 11
0341212 © 15398768, 1242560, 2445522. 0. 0-12-
0341213 0 15306760. 1240036. 2445332. 0. 0. 13
0341214 0 15317744, 1238388. 2445072. 0. 0. 14
0341215 @ 15328736, 1237328. 2444812. 0. 0. 15
0341216 0 15239736. 1236668. 2444554. 0. 0. 16
0341217 0O 15248904, 1236374, 2444336. 0. 0. 17
0341218 0 15255504, 1236190. 2444180. 0. 0. 18
0341219 0 15260640. 1236035. 2444060. 0. 0. 19
0341220 0 15264304. 1235918. 2443974. 0. 0. 20
0341221 0 15266504, 1235825. 2443922. 0. 0. 21
0341222 0 15270096. 1235324. 2443836. 0. 0. 22
0341300 0
0341301 6.06659 6.06659 0. 1 =+ 3.397596
0341302 6.04233 6.04233 0. 2 =+ 3.397594
0341303 6.00105 6.00105 0. 3 = 3.39759
0341304 6.051265 6.051265 0. 4 = 3.39759
0341305 6.002335 6.002835 0. 5 = 3.39759
0341306 6.05996 6.05996 0. 6 = 3.397585
0341307 6.01923 6.01923 0. 7 =+ 3.39758
0341308 6.09331 6.09331 0. & =* 3.39758
0341309 6.07625 6.07625 0. 9 =* 3.39758
0341310 6.06467 6.06467 0. 10 = 3.39758

0341311 6.0599 6.0599 0. 11 =* 3.39758
0341312 6.05599 6.05599 0. 12 =+ 3.39758
0341313 6.0507 6.0507 0. 13 = 3.397585
0341314 6.04723 6.04723 0. 14 =* 3.397585
0341315 6.04499 6.04499 0. 15 = 3.39759
0341316 6.04358 6.04358 0. 16 =* 3.39759
0341317 6.04293 6.04293 0. 17 = 3.39759
0341318 6.04252 6.04252 0. 18 =* 3.39759
0341319 6.042175 6.042175 0. 19 =* 3.39759
0341320 6.041915 6.041915 0. 20 =* 3.39759
0341321 6.04171 6.04171 0. 21 =* 3.39759

0341401 1.968e-2 0. 1. 0.725 1 =*ccfl on

0341402 1.968e-2 0. 1. 1. 20 xccfl off for j's 2-20
0341403 1.968e-2 0. 1. 0.725 21 =ccfl on

*

kkkkkkkkkkkhkkhkkhkkhkhkkhkkkkkhkkkhkhkkkhhhkhkkhkhkhkkkhkhkkkkkhkhkkkkhkkhkkkkhkkkkkkkk

% Steamgenerator inlet junction
FERAAAKRKARKARAAAAAAKEERAIAAKAAT AR AR AEA KA I ARk AR Ak Ak kA hkhkdhhkhkhhhkhkkkkr itk kkrikik

*
3040000 sgina sngljun
3040101 033010000 034000000 1.0936e-2 0.0 0.0 01100
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3040201 0 6.26308 6.41928 0. = 3.397615
3040110 .118 0. 1. .
*

kkkkkkkkhkkkkkhkhkhkhkkkhkhkhhkkkkhhkhhhhhkhkkhkhkhkhhkhhkhhkkkhhhhkkhkhkhkkkkhhkhkkkkk

*  steam generator outlet junction
KREAEEREERkIAERAKRTRARKkEAR Ak RKAR Ak Ak RAFAAALALA AR AR IR AN kA Ak k kI khhkEkkhkhkkk

*

3050000 sgouta sngljun

3050101 034010000 035000000 1.093578e-2 0.0 0.0 01100
3050201 0 6.20596 6.40623 0. = 3.3976

3050110 .118 0. 1. 1.

*

kkAhhkkkhkhkhkkhkhhkkkkhhkhkhkhkhkhhhkhkhkhkhhkhkhkhhhkhhkhkhkhkhkhdhhhkhhkhkhhrhkhkhhhhhhkhkhkkk

* single loop b

kkkkkkkkkkhkhkkkkkkhkhkkkhkhkkhkkkhkkhhkhkhhkhkhhkthhhkhhkhkhkhkhhhkkhkhkhkkhkhkhkhhkhhkkhhkkhhkkkk

*
0440000 stggenb pipe
2

0440001
0440101 0.0 1
0440102 1.0342e-2 21
0440103 0.0 22
0440201 1.0342e-2 21
0440301 0.798 1
0440302 0.2 2
0440303 0.4 3
0440304 0.6 4
0440305 0.3 5
- 0440306 1.0 6
0440307 1.5 10
0440308 0.725 12
0440309 1.5 16
0440310 1.0 17
0440311 0.8 18
0440312 0.6 19
0440313 0.4 20
0440314 0.2 21

0440315 0.798 22
0440401 35.0607e-3 1

0440402 0.0 21
0440403 35.0607e-3 22
0440601 90. 1
0440602 -90. 22
0440701 0.7523 1
0440702 0.2 2
0440703 0.4 3
0440704 0.6 4
0440705 0.8 9
0440706 1.0 6
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0440707 1.5
0440708 0.635
0440709 -0.685
0440710 -1.5
0440711 -1.0
- 0440712 -0.8
0440713 -0.6
0440714 -0.4
0440715 -0.2
0440716 -0.7523

10
11
12
16
17
138
19
20
21
22

0440801 4.57e-5 .229 1
0440802 1.0e-6 1.968e-2 21

0440803 4.57e-5
0440901 .182
0440901 0.0
0440002 0.0
0440903 .078
0440903 0.0
0440304 0.0
(440905 .530
0440905 0.0
0441001 00
0441101 11000

0441102 01000 20

229 22
B30 1
0.0 1
0.0 10
078 11
0.0 11
0.0 20
JA82 21
0.0 21
22
1 *ccfl

0441103 11000 21 =*ccfl

0441201
0441202
- 0441203
0441204
0441205
0441206
0441207
0441208
0441209
0441210
0441211
0441212
0441213
0441214
0441215
0441216
0441217
0441218
0441219
0441220
0441221
0441222
0441300

OO OOOOC OO0 OO OOOOOO

15510264.
15496888.
15434768.
15471200.
15466160.
15449608.
15440416.
15429320.
15318176.
1.5307+7

15398832.
15398768.
15306760.
15317744.
15328736.
15299736.
15238904.
15275504.
15260640.
15264304.
15266504.
15270096.

on

on

1274710.
1265522.
1249498.
1229853.
1209553.
1290901.
1272667.
1260562.
1252372.
1246720.
1244427.
1242560.
1240036.
1238388.
1237323.
1236668.
1236374.
1236190.
1236035.
1235918.
1235825.
1235824,

xccfl off for j's 2-20

2443832.
2443912.
2443962.
2444046.
2444166.
2444320.
2444533,
2444300,
2445062,
2445328.
2445520.
2445522.
2445332.
2445072.
2444812,
2444554,
2444336.
2444180.
2444060,
2443974,
2443922,
2443336.
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0441301 6.06659 6.06659 0. 1 = 3.397596
0441302 6.04233 6.04233 0. 2 * 3.397594
0441303 6.00105 6.00105 0. 3 = 3.39759
0441304 6.051265 6.051265 0. 4 =+ 3.39759
0441305 6.002835 6.002835 0. 5 =« 3.39759
0441306 - 6.05996 6.059%6 0. 6 =* -3.397585-
0441307 6.01923 6.01923 0. 7 = 3.39758
0441308 6.09331 6.09331 0. 8 = 3.39758
0441309 6.07625 6.07625 0. 9 =+ 3.39758
0441310 6.06467 6.06467 0. 10 = 3.39758
0441311 6.0599 6.0599 0. 11 = 3.39758
0441312 6.05599 6.05599 0. 12 = 3.39758
0441313 6.0507 6.0507 0. 13 =* 3.397585
0441314 6.04723 6.04723 0. 14 = 3.397585
0441315 6.04499 6.04459 0. 15 = 3.39759
0441316 6.04358 6.04358 0. 16 = 3.39759
0441317 6.04293 6.04293 0. 17 = 3.39759
0441318 6.04252 6.04252 0. 18 = 3.39759
0441319 6.042175 6.042175 0. 19 = 3.39759
0441320 6.041915 6.041915 0. 20 =+ 3.39759
0441321 6.04171 6.04171 0. 21 =* 3.39759
0441401 1.968e-2 0. 1. 0.725 1 =*ccfl on

0441402 1.968e-2 0. 1. 1. 20 *ccfl off for j's 2-20
0441403 1.968e-2 0. 1. 0.725 21 =ccfl on
*

kkkkkkhkkkhkkhkkkhkkhkhkhkhkhkkhkhkhkhkkhkhkkhhkhkhkkkhkhhkhkhkhkkhkkkkkhhkhkhkkhkkhkhhkhkhkkrdhkk

* steam generator inlet junction
. kkkkkkkkkkkhkhkhkkhkhkkkdhkhkhkkhhkkhkkhkkkkkhhkhhkhkkhkkkkkkkhhkhkhhkhkkkhkhkhkhkhhkhkrhkhkkhkkk

*

4040000 sginb sngljun

4040101 043010000 044000000 1.0936e-2 0.0 0.0 01100
4040201 0 6.26308 6.40928 0. =* 3.397615

4040110 .118 0. 1. 1.

*

kkkkkkkhkkhkkkkkkkkkkkkkkkkkkkkkhkhkkkkhkhhkkkkkkhkkhhhkhkkkkkhkhkkhkkhkkkkkkkkk

= steam generator outlet junction
dkkkkkhkkhkkhkkkkkhkkhkkhkkkhkkkhkkkkhkhkrhhkhkhkhkkhkkkhkkhkkkkhkhkkkhkhhkhkhkhkhkhkhkhkhhkkkhkkkhkhhkkhkk

*

4050000 sgoutb sngljun

4050101 044010000 045000000 1.093578e-2 0.0 0.0 01100
4050201 0 6.20596 6.40623 0. =* 3.3976

4050110 .118 0. 1. 1.

*

khkkkhkkhkkkkkkhkkkhkhkkhkkkhkkrkkkkkdhkhkhkhkhkhkhkkkkhkkkhkkhkkhkhhkkkkkhhkhkhkkhkhkkkhkhkkhkkhkhhk

*  single loop -c
*hkhkkkkhkkkhkkkhkkhkhkhkhkhkkhkhkkhkhkkkhkhkkkhkkhkhkhkkhkhkhkkkhkhkhhkkhkkhkkkhhkkhkkkhkkkhkkkhkkkk

*
0540000 stmgenc  pipe

138



0540001
0540101
0540102
0540103
0540201

0540301 .

0540302
0540303
0540304
0540305
0540306
0540307
0540308
0540309
0540310
0540311
0540312
0540313
0540314
0540315
0540401
0540402
0540403
0540601
0540602
0540701
0540702
- 0540703
0540704
0540705
0540706
0540707
0540708
0540709
0540710
0540711
0540712
0540713
0540714
0540715
0540716
0540801
0540802
0540803
0540901
0540901
0540902
0540903

(]
(&3]
[y
oo

0.0 21
35.0607e-3 22
90. 11
-90. 22
0.7523 1
0.2 2
3
4
5
6

10

11

12

16

17

18

19

20

21

523 22
57e-56 .229 1
1.0e-6 1.968e-2 21
4,57e-5 .229 22

(B2 &,

0.
0.
0.
1.
1.
0.
-0.
-1.
-1.
-0.
-0.
-0.
-0.
-0.
4,

82 .530 1
0.0 0.0 1
0.0 0.0 10
078 .03 11
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0540903
0540904
0540905
0540905
0541001
0541101
0541102
0541103
0541201
0541202
0541203
0541204
0541205
0541206
0541207
0541208
0541209
0541210
0541211
0541212
0541213
0541214
0541215
0541216
0541217
0541218
0541219

- 0541220

0541221
0541222
0541300
0541301
0541302
0541303
0541304
0541305
0541306
0541307
0541308
0541309
0541310
0541311
0541312
0541313
0541314
0541315
0541316
0541317

11000

01000 20
11000 21
15514264.
15496888.
15484768.
15471200.
15456160.
15449608.
15440416.
15329320.
15318176.

OO0 OO OO0 OOOOCOOOOOOO

6.06659
6.04233
6.00105

0.0 11
0.0 20
182 21
0.0 21
22

1 xccfl on

1.5307+7

15338832.
15338768.
15336760.
15337744.
15333736.
15239736.
15238904.
15255504.
15260640.
15264304.
15266504.
15670096.

6.06659
6.04233
6.00105

0.
0.
0.

6.051265 6.051265 0.

6.05936
6.01923
6.09331
6.07625
6.06467
6.0599

6.05599
5.0507

6.04723
6.04499
6.04358
6.04293

6.05996
6.01923
6.09331
6.07625
6.06467
6.0599

6.05599
6.0507

6.04723
6.04493
6.04358
6.04293

1
2
3
4
6.002335 6.002335 0. g
7
3
9

LOPLLLLLPLePR
ot
iy

xccfl off for j's 2-20
*ccfl on

1274710,
1265522.
1249498.
1229853.
1209553.
1290901.
1272667.
1260562.
1252372.
1246720.
1244427
1242560.
1240036.
1233388.
1237323.
1236668.
1236374.
1236190.
1236035.
1235918.
1235825.
1235824.

2443332.
2443912.
2443962.
2444046.
2444166.
2444320,
2444538.
2444800.
2445062.
2445328,
2445520.
2445522.
2445332,
2445072.
2444312,
2444554,
2444336.
2444180,
2444060.
2443974,
2443922.
2443336.

3.39759%6
3.397594
3.39759
3.39759
3.39759
3.397585
3.39758
3.39758
3.39758
3.39758
3.39758
3.39758
3.397585
3.397585
3.39759
3.39759
3.39759

¥ % % ok % % % % % % O % % % % ¥ %
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3.39759
3.39759

0541318 6.04252 6.04252 0. 18
0541319 6.042175 6.042175 0. 19
0541320 6.041915 6.041915 0. 20 3.39759

0541321 6.04171 6.04171 0. 21 3.39759

0541401 1.968e-2 0. 1. 0.725 1 =*ccfl on

0541402 1.968e-2 .0. 1. 1.- ---20 =xccfl off-forj's 2-20
0541403 1.968e-2 0. 1. 0.725 21 =ccfl on

*

kkkkkkkhkkkkhkhkhkhkhkkkkkhkhhkhkkhhkhkkhhkkhkhkhikhhkkkhhhkkhkkhkkhhkkkrhkhkkkhhkhkkhdkhkx

* component 504 steam generator inlet junction
khkkkkhkkkkkhkhAhkhkhkkkhkhkhkhkkkhkhkhkhkkkkhkhhkhkhkhkhkhkkhkkkkkhkkhkhkhkkhkhkhkkkkhhkhkhkkhkkkh ki kk

¥ % %

*

*

5040000 sginc sngljun

5040101 053010000 054000000 1.0936e-2 0.0 0.0 01100
5040201 0 6.26308 6.41928 0. =+ 3.397615

5040110 .118 0. 1. 1.

*

*EAKAAAAAAAKKRKAkAKKAAIARAARAkhkdhrkkkdhhhhhkhkhkhhkhhhhkhkkkkhhkkhkhkkkhkhkhkkkkkkk

* component 505 steam generator outlet junction
KAAAEAKKRKAAAAAAAAKEAKAARAA R AR AAEARARRRIEAIAEAAAAA AR A AR IAERAR R KA A A ARk Ak k ki hkkk

*

5050000 sgouta sngljun

5050101 054010000 055000000 1.093578e-2 0.0 0.0 01100
5050201 O 6.20596 6.40623 0. =+ 3.3976

5050110 .118 0. 1. 1.

*

Kk Tk kA sk Tk A A Sk T A A A m A S A A Tk A Sk T A T A T AT AT AT A S A T A TA TS A T A TASA T AT ATk Sk =k =k

. %

* pressurizer and pressurizer surge line

*

P b T 2 3 S 3 T 3 2 38 3 S T T = R T R 2 e =t e 2t 2 2 R = e P P S P T TP
khkkhkkhkhkkkkkhkkhkhkkkhkkkkkhhkkkkkkkhkkkkkkhkhkkkRkkhkhkkkhkkkkkhkhkhkhhkhkhkhhkkhhkhkkhkkkhkkkk

*  component 90 pressurizer surge line
kkkkkkhkhkkkkkhkkhkkhkhkkkhkhhkkhkkhkkhkkhhkhkhkkkhkkhhkhkkhkhkhkkkhkkkhkthhhkhkhkhkkhkhkhkkhkkhkkkhkhkkik

0900000 grsurg pipe

(0900001

0900101 0.0 1 =volume areas
0900102 1.445e-3 2

(900103 0.0 3

0900201  1.445e-3 2 *junction areas
0900301 0.850 1 =xvolume lengths
0900302 0.0 2

0900303 2.69 3

(900401 1.11865¢-3 1 =*volume volumes
0900402 9.0406e-3 2

0900403 3.86375e-3 3

0900601  90. 1 =vertical angles
0900602 0.92 2
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0900603
0900701
0900702
0900703
0900801
(900901
0901001
0901101
0901201
0901202
0901203
0301300
0901301
0901302
(901401
*

90. 3

0.850 1 =xelevation changes

0.1 2

2.69 3

4.57e-5 0.0429 3 *xroughness diam
205 2.0 2 xjunction loss coef
00 3  *volume fe

01000 2 xjunction vcahs

003  15546480. 563.0 0.0 0. 0.1

003  15544504. 563.0 0.0 O. 0. 2
803 15536800. 563.0 0.0 1.600417-5 0. 3
-5.88719-4 -5.8872-4 0. 1% -5.,41856-4
-5.8603-4 .016745 0. 2 * -5,38514-4

0429 0. 1. 1. 2

kkkkkkkkhkkkkkhkhkkkkhkhkkhkkhkkkhkrhkhkhkkkhhkhhhkhhhkhhkhkhhkkkhkhkkkkhkhkkkkhkhkhkhkkhk

* component 91 - pressurizer
hkkAkAkIAAAKARAKARAKAIAAKAAIIAAAAIAEA AR AKAAXAAAAAAAR AR LA Ak kkrhkhkhkhkhkkhkkkhid

*

0910000
0910001
0910101
0910201
0910202
0910301
0910302
- 0910303
0910304
0910401
0910402
0910403
0910404
0910601
0910801
0910901
0911001
0911101
0911201
0911202
0911203
0911204
0911205
0911300
0911301
0911302
0911303
0911304

greszr pipe

0.0 5 =xvolume areas
3.1276e-2 1 =junction areas
3.4636e-2
0.105 1
0.892 2
5.4145 4
0.105 5
1
2
4

19

*xvolume lengths

2.1616e-3
2.7890e-2
0.187535
2.4245e-3 5
90. 5 =*vertical angles

4.57e-5 0.210 5 =*roughness diam
0.0 0.0 4 =junction loss coef
00 5 =*volume flags fe

01000 4 =xjunction flags vcahs
15528088, 1512193. 2.444+6
15525984, 1512645, 2444076.
15518704, 1512336. 2452160.
19512504, 1512835, 2452246. 1.
15510744. 1512734, 2452922. 1.0

-2.700723-5 1.078118-4 0. 1 = -5.36641-4
-5.00261-5 .612779 0. 2 » -5.23403-4

-.406981  -3.83528-5 0. 3 » -1,353239-4
-4.8759-7 -4.87571-7 0. 4 = -1.717944-6

*volume volumes

coocococo
Hoeee
owv’ ©
S

[T Ry
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0911401 .210 0. 1. 1. 4
*

kkkkkhkkkkkkhkkkkkkkkkkhkkkkkkkkkkkhkkkkkkkkkhhkkhkkkkhkkhkkkkkkkkkkk

* component 93 trip valve for pzr steady state
kkkkhkkkkkhkkhkkhkhkhkhkhkkhkhkkhkhkkhkkkhhhkhkkhkhkhkkhkhhhhkhkkhhkrhkkhkhkkkkhkhkkkk

*

0930000 pzrvlv valve

0930101 91010000 94000000 0.02 10. 10. 01100
0930201 1 0.0 0.0 6.0

0930300 trpvly

0930301 507

*

khkkkkkkhkhkhkkkhkkkhkhkkhkhkhkhhkhhkhkhhhhkhhhhhkhhkhhhkkhhkhhhkkhkhhkkhkhhkrhkhhkkk

* component 94 time dependent volume for pzr stp
khkhkkkkhkkhkkkkrkhkkrhkhkhhkhkkkkdhkhhkkhkhkkkhhkkkkdhhkhkkhhhkhhkhdkhhdhhkihhkhkhkhhk

*

0940000 pzr-tmdp  tmdpvol

0940101 0. 1. 100. 0. 9. 1. 0. 0. 11
0940200 002 0

0940201 0 15.51e6 1.0

*

kkkhkhkkkkkhkhkkkhkhkkhkkkkhkkkhkhkkdkhhkkhkhhhkkkkhhkkkhhkhkhkkhkhkkhhkkhrkrhkhkkhkkkkkkk

*  component 901 - pressurizer to surge line
EAEEKAKEKAKAAKAKAAKRAKAAAARKAKARA KA KRARKAAREAREAR AR A A KAk kA hhhkdhhkkkhkkhkhkkkk

*

9010000 prtosur  sngljun

9010101 090010000 091000000 0.0 0.0 0.0 01100

. 9010201 0 -5.88604-4 .001109272 0. = -5,37312-4
9010110 .0429 0. 1. 1.

*
B3 e e o B e T e e R e S e e T e L e e e

*

*

*  steam generator secondary system components - single loop a

*

Ak A R Ak S A TR Sk e Ak S A Ak Tk Tk S Tk kA A T A T kA A E A A T A T A S A S A S AT A S A S ATk Sk =k Sk =k
KEKKKEKKAAKAKAAKEAKAKKKAAAAKRKA A KA A RA AR A A ALK AR AR AR AR Ak hkhkhkhkhkhhkkkhkk

*  component 60 - sg riser
AEkAEAAAAKKKIAIKA,KARkAkRkAkkAkkkEEAAkAkAkRkkkkRhkkRkkkkhkkkhkkhkhkhhkhkhkihkkkhkhkkkhkikkk

*
0600000 tuggbun pipe

0600001

0600101 0.0 10 *xvplume areas
0600201 0.0 9 xjunction areas
0600301 0.2 1 xvolume lengths
0600302 0.4 2 xvolume lengths
0600303 0.6 3 xvolume lengths
0600304 0.8 4 *xvolume lengths
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0600305 1.0 5 xvolume lengths
0600306 1.5 9 xvolume lengths
0600307  1.8025 10 xvolume lengths
0600401  0.01151 1 xvolume volumes
0600402  0.02303 2 *xvolume volumes
0600403 0.03454 3 *volume volumes :
0600404  0.04605 4 xvolume volumes
0600405  0.0575%6 5 xvolume volumes
0600406 - 0.08635 9 *volume volumes
0600407  0.10376 10 *volume volumes
0600601  90. 10 xvertiical angles

0600801  4.57e-5 0.03503 10 =roughness diam
0600901 0.709 0.709 9 =*junction resistance
0601001 00100 10  xflags pvbfe
0601101 01000 9 *flags vcahs

0601201 0 7023456, 1248771, 2582846. .042479 0. 1
0601202 0 7026396. 1249808. 2582862. .0791885 0. 2
0601203 O 7023096. 1250779. 2582390. .100334 0. 3
0601204 O 7018676. 1251212. 2582926. .1024675 0. 4
0601205 O 7013236. 1251169. 2582972. .1001885 0. 5
0601206 O 7016020, 1250842. 2583030. .137237 0. 6
0601207 O 7017640. 1250435. 2583100. .1617664 0. 7
0601208 O 6999476, 1250028. 2583166. .20956 0. 8
0601209 O 6991468, 1249626. 2583234. .253402 0. 9
828%%%8 8 6982900, 1249192. 2533306. .319663 0. 10

0601301  .291368  .293318 0. 1 * 8.3189

- 0601302  .206823  .3436065 0. 2 = 8.32017
0601303  .3058306 .414301 0. 3 = 8.323%4
0601304  .318744  .485924 0. 4 » 8.32663
0601305  .335345  .542248 0. 5« 8.3201%5
0601306  .3635625 .6048185 0. 6 = 8.33147
0601307  .4178196 .661324 0. 7 = 8.33338
0601308  .444346  .713936 0. 8 » 8.33501
0601309  .565791  .775627 0. 9 = 8.33651
0601401  .03503 0. 1. 1. 9
*

khkkkhkkkkkkkkhkhkkkkhkhkhkkkhkkhkhkkhkhkhdhkhkkhkhkhkhhhkhkhkhkkhkkhkhkkkkkkihkkhkkhkkhkkkk

*  component 61 - lower steam dome
dkhkkhkkkkhkhkhkkhkkhkkhkhkhkhkhkkkhkkkhkhkkhkdhhkrhkhkhkkhkrkhkhkhkhkhhkhhkkhkhkhhkkhkkhkhhhkhkkk

*
0610000 1stmdom pipe
0610001 3

0610101 0.0 3 *volume area
0610201 0.0 2 xjunction area
0610301 0.153 1  =xvolume length
0610302 0.7925 2

0610303 0.900 3
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0610401 0.010393 1  =xvolume volumes

0610402 0.03861 2 *volume volumes

0610403 0.04385 3  *volume volumes

0610601 90. 3

0610801 4.57e-5 .249 3 =*rough diam

0610901 0.0 0.0 2 =*junction f-loss - r-loss

0611001 00000 3 * vol flags

0611101 01000 2 * vcahs

0611201 O 6977848, 1248987, 2583346. .1070403 0. 1

0611202 0 6965112. 1248752. 2583374. .124302 0. 2

86%%%88 8 6969380. 1248488. 2583418. .1005756 0. 3
)

0611301  .426618  1.27186 0. 1 - 3.23098
0611302  .432377  1.227373 0. 2 * 8.309%
0611401 .249 0. 1. 1. 2

*

hkkkkhkkhkkhhkkhkhkhkhkhhkhkkkhkhkhkhkhkhhkhrhkhkkhhhhhhhhhkhhhhhkhhkhhkhkhhhkhhhkhkkkhkkk

= component 62 - middle steam dome and separator
khkhkhkhkhkEkhkEhkRAAkArkAAAAAkkhkAkAkkEkhkhkhkhkkhkhhkrkAkrhk kA hkkr Ak khkhkkkdAhkhkd ki hkhkikik

*
0620000 mstmdom branch

0620001 3 O -
0620101 0.0 2.16 0.59549 0.0 90. 2.16 4.57e-5 .249 00
0620200 0 6953520. 1248202. 2583470. .64374

0621101 062010000 068000000 .502655  .816 .452 01000
0622101 062000000 063000000 44.915e-2 .060 .014 01002
0623101 061010000 062000000 4.8695¢-2 0.0 0.0 01000
- 0621201  -0.49608 .04985623 0. =* .283642

0622201 .3790846 2.01394252 0. =* 8.05382

0623201  .50494 2.84995 0. = 8.2958

0621110  .800 0. 1. 1.

0622110  .539 0. 1. L

0623110 .249 0. 1. 1L

*

dkkkkkkhkhkkkkkhkkhkhhkhhkkhkhkhkhkhkhkhkhhkhkhkhkhkkhkhhkhkkhkhkhhkhkhkhkkhkhkhkkhhhkhkhkkhkhkkhkhhhik

*  component 63 - upper downcomer
AAAEKKEAKKAAKKAKEAAAAKAKRAAKAAAARA AR AE AL ARk AA ARk hkkhkkdkhkhkhkkikhkhkhkhkhkkhkhkik

*

0630000 updwnc snglvol '

0630101 0.0 0.3375 .14922 0.0 -90. -.3375 4.57e-5 .539 00
0630200 0 6953596. 1248164. 2583470. .594008

*

kkkkkkkkhkhkkkkrrkhhkhkhkhkhkhkhkkkkhkhkkkhkdkhhkkhkhkhkhkkhkhkhkhkhkhkrkhkhhkkkkikrk

*  component 64 - upper feedwater ring
KhkAAAKkEkAKEAEAAAIXAEKAAARKAAEA KAk kI hkhkhkkkhkhkhkrhkhkhkkhkkhkhkhkhkkhkhkhkhkhkkkhkhkkthhkkkhhkik

*
0640000 wufwring snglvol
0640101 0.0  1.6055 0.15856 0.0- -90. -1.6055 4.57¢-50.176 00
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0640200 0 6965196. 1248192. 2583464. .388591
*

khkkkhkkkhkhkkhkrkkhhhkhkhkhkhhhkhhkkkkkhhhhhkkhkhkhkhkhhkhkkhkkhrhkhkkkhrkkkhhkkhkkhk

*  component 65 - lower feedwater ring
kkkkkkkkhhhkkhkkkhkhkhkhkhhhkhhkhkhhkhkkhhkhhhkhkhkhkhhhkhhkhkkkhkhhhkdhkhkhkhhkhkhhhkhkhhkhkhhkk

*

0650000 1fwring branch

0650001 2 0

0650101 0.0  .8275 08172 0.0 -90. -.8275 4.57e-5 .176 00
0650200 0 6970192. 1246853. 2583416. .022155

0651101 064010000 065000000  .09648 0.0 0.0 01000
0652101 065010000 066000000 3.0415¢-2  .339 .459 01000
0651201  .2679376 .09100312 0. = 8.05953

0652201  .651864 0.076746 0. = 10.24751

0651110  .176 0. 1. 1.

0652110 .05983 0. 1. 1.

*

kkkkkkkkkhkkkkkhkkhkkkkkhhkkkhkkkkkhkhkdhkhkhhkkhhhkkkhkkkhkkhkkhkhkhkkkhkhkkhkhkhkkhkhkkkk

x  component 66 - 11 tube regien
khkkkkkkthkkhkkhhkkhkkhkhkhkkhkkkhkhkkhkkhkhkkhkhkkhkhkkhkkkkhkhkhkhkhkhhkhhkkhkkhhhkkhkkkhkkkk

*

0660000 dclltube snglvol

0660101 0.0 1.9815 0.06336 0.0 -90. -1.9815 4.57e-5 .05983 00
0660200 0 6988432. 1247671. 2583348. .071796

*

*********************************************************************

x  component 67 - sg-dc bottom part (4 tube region and bottom annulus)

- kkkkkkkkkkkkkkkkkkkkkkhkkkhkhkkkkhkhkkhhkkkhkkkhhkkkhhhkhkhkhkkkkkhkkkhkhkkkkkkk

*
0670000 dcgtube pipe

0670001

0670101 0.0 9 *volume areas
0670201 0.0 8 xjunction areas
0670301 1.481 1 *xvolume lengths
0670302 1.5 4 xvolume lengths
0670303 1.0 5 *xvolume lengths
0670304 0.8 6 *volume lengths
0670305 0.6 7 xvolume lengths
0670306 0.4 8 xvplume lengths
0670307 0.2 9 xvolume lengths
0670401 8.6429%-3 1 xvolume volumes
0670402 8.7538e-3 4 xvolume volumes
0670403 5.8359e-3 5 xvolume volumes
0670404 4.6687e-3 6 xvglume volumes
0670405 3.5015e-3 7 xvolume volumes
0670406 2.3343e-3 8 xvolume volumes
0670407 4.0563e-3 9 xvolume volumes
0670601 -90. 9 xvertiical angles
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0670801  4.57e-5 0.0431 9 =roughness diam
0670901 0.0 0.0 7 =xjunction resistance
0670902 0.5 1.0 8 =xJjunction resistance
0671001 00100 9  xflags pvbfe
0671101 ° 01000 8 xflags vcahs

0671201 . 0. ... 6986060. 1247739. 2583284. .0517344 0. 1
0671202 0 6995548. 1247816. 2583204. .0487328 0. 2
0671203 0 7005052, 1247899. 2583124. .0467894 0. 3
0671204 0 7004576. 1247988. 2583046. .0447651 0. 4
0671205 0 7012532. 1248050. 2582978. .0433005 0. 5
0671206 0 7018268. 1248102. 2582930. .0424226 0. 6
0671207 0 7022724. 1248145, 2582894. .0435893 0. 7
0671208 0 7025876. 1248196. 2582866. .0598894 0. 8
0671209 0 7028420. 1248220. 2582846. .02781746 0. 9
0671300 0

0671301  2.913655 1.79785 0. 1 = 8,31366

0671302  2.910042 1.791977 0. 2 = 8.30743

0671303  2.905814 1.799384 0. 3 = 8.30815

0671304  2.901764 1.793686 0. 4 » 8.30803

0671305  2.998793 1.79058 0. 5 * 8.30793

0671306  2.997078 1.7928 0. 6 = 8.30804

0671307  2.99953  1.7996 0. 7+ 8.3067

0671308  2.934037 1.79198 0. 8 = 8.31625

0671401  .0431 0. 1. 1. 8
*

kkAkkkhkkkrkhkhkkhkkkkhkhkhkkhhhkrkhkhkhkkhkhkkkkhkkkhhhkhkkhkhkhkkkkkhkhkhkkhkkhkkhhkhkhhkhkk
%= component 609 - feedwater source

c kkkkkkkkhkkkhkkkhkkkhkkkkhkkhkhkhkhkhkhkhkhkhkkhkkhkhhkhhkhkhkhhkhdkhhhhkhkhkkhhkkhkhkhkkhkkk

*

6090000 feedwtr tmdpvol

6090101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11
6080200 103 O

6090201 0.0 6.910e6 491.1

*

khkkkkhkhkhkkhkhkkhkkhkhkrhhkhkhkkhkhkhhkkhkhkhhkhhhkhkhkhkkkhkhkhhkhkhhkkhkkhkhkhkhkhkhkkhkhkhkhihk

= component 68 - top of steam dome
AEAKKEEKEEKEKRAKEKAEIAARAKEEAAARRAKREARAAAAAKERTARAkAAAR ARk kkdhkhkkkhkhkhkhkhkhkkkkk

*

0680000 tstmdom snglvol

0680101 0.0 0.4 0.13404 0.0 90. 0.4 4.57e-5 .653 00
0680200 0 6952032. 1247984. 2583424. 1.

*

hhkkkkkkkkkkkkkkhkhkrkkhkhkkkkhkkkhkhkkkkkkhkhhkkhhkhkkkhkkkkkhkkkkkkhkhkkkhkkhkkkk

*  component 69 - steamline
KEREKKEKAKERAAKARAARAAAKRAAEKAERARAAKARAAKAERARRAAEAAKAXR ARk A AA kAR A kA khkAkkk

*
0690000 stmline pipe
0690001 2
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0690101
0690201
0690301
0690401
0630601
0690701
0690301
0690901
0691001
0691101
0691201
0691202
0691300
0691301
0691401
*

2.888 2.8838

W 2
01000 1

0 6941234, 1247946. 2583452. 1.
0 6941772, 1247971. 2583498. 1.

.233683

0

*volume areas

xjunction areas
xvolume lengths
*volume volumes
*vertical angles

*delta z

* fe
*vcahs

6.25976 6.49588 0. 1 *

L0525 0.

1.

1. 1

*roughness diam
1 *junction loss coef

kkkkkkkkkhkkhkkkkkkkhkkkkkhkhhkkrrhhhkhkhkhkkhkhkkhhhkhhhkkhhkhkhkhkhhkkkkhkkkkhrikk

* feedwater
AEEAKAKAKKKAEAAKERAAAAAAAKRAARRLAEARKRAAIERA R A KRARAkkkkhkkkhkhkhkkhkkkkhkhkkkkkk

*

Kk kkhkkkkhkkkkkhkkhkkkkkhhkhkkhhkhkhdhrhkkkhhkkhkhkdhkhhkkrhkkhkhhkkkkkkkkhkkhkhik

* component 601 - feedwater junction

F*kkkkkhkkkkkkkhikdkikkkhkkikhkkrhkkkkrkkkkkhkhkhkkkkhhkhkkkkkkdkhkrkkkhkrkhkkkhkkkk

*

6010000
6010101
6010200
*

6010201
6010202
6010203
6010204
6010205
6010206
6010207
6010208
6010209
6010210
6010211
6010212
6010213
6010214
6010215
6010216
6010217
6010218
6010219
6010220

609?00000

-1.0e+75

-1.1e+10

-1.0e+10
-1.0e49
-1.0e+8
-1.0e+7
-1.0et6
-8.0etd
-6.0e+5
-4.0e+d
-2.0etb
0.0
2.0et5
4.0et5
6.0etd
8.0et5
1.0et6
1.0e+7
1.0e48
1.0e49

"fedwtr"
065000000

0

0.0
0.0
-1.0e+10
~1.0et9
-1.0e48
-1.0e+7
~1.,0e+6
-8.0etd
-6.0etb
-4,0e+5
-2.0etH
0.0
2.0eth
4,0etd
6.0et5
8.0et5
1.0et6
1.0e+7
1.0e48
1.0e+9

tmdpjun

cntrlvar
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0.1
0. 2
263 * feedctl
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



6010221  1.0e+10 1.0e+10 0.0 0.0

*
khkkkkAAkkkkkkhkkkhkhkhkhkhkhkhkkkhkhhkhhkkhhhkhhhhhhkhhhhkhkkhkhhhkhhkhhkhkhkkkkkkkk

* component 602 - junction between 11-tube and 4-tube regions
KAREAERKKEKEEKRREERAK KRR RRR KRR REARR KA RRRRERARRRARRARKR AR kKRR khkkkhkkhhkkkkkhkkkkk

*

6020000 sgdwnc sngljun

6020101 066010000 067000000 .005836 1.5 1.5 01000
6020201 0 3.3464 2.72928 0. = 8.25925
6020110 .0431 0. 1. 1.

*

kkkkkkkkhkkkhkkkkkhkkkhkkhkhkkkhkhkhhhhkkhkkhhhkhhkkkkkkhkhkhkhkkkkkkkkkkhkhkkis

= component 603 - downcomer to tube bundle
hhkKAAKRAKKIIAERARKRKRKEAAAR A AT AAIARAAATARAA KAk R A kI kR Ak kb dhhkhkkhkhhkhhhkhik

*

6030000 sgdcbot sngljun

6030101 067010000 060000000 .025761 1.0 0.5 01000
6030201 0 .758816 .5368226 0. =* 8.30314
6030110 .02 0. 1. 1.

*

kkkkkhkhkkhkkkkkkkkhkhkhkkhkhkkkkkkhkhkkkkkkkkkhkkkhkhhkhkkkkhkkkkkkkhkkkkkkkkk

*  component 604 - steamdome to downcomer
Kk kkhkhkdkkikdkkkkhkktkkhhkhkrhkthkkhkrkkikhkrhkkikhkkhkhrhkkikhhhkhkhkkkkhkkkkhkkkkirk

*
6040000 sgdctop sngljun
6040101 063010000 064000000 .09648 0.0 0.0 01000
6040201 0 6.98816 .01109985 0. = 8.05694
- 6040110 .176 0. 1. 1.
* .

kkkkkkhkkkkkhkhkkkhkkkkkhkhkkhkkkkkhkhkkhkhkkkkhhhkhkkkkkkhhkhkkkkkhkhkkhkkhkkkkhkkk

*  component 605 - tube bundle to steam dome
AEAKKEEAAETERAKAAKAKKEEXAARKAKTIAAAKRAARRAKAAAER R ARk A AT A hkhkhkdhkkrkhkkhhkkhhkhkhkkt

*

6050000 ristodm sngljun

6050101 060010000 061000000 .08449 0.0 0.0 01000
6050201 O .1872706 .329899 0. =* 8.31636

6050110 0.328 0. 1. 1.

*

hhkkkkkkkkkhkkkkkkhkkhkhkkhkhkkkkkhkkhkhkkhkhkkkhkkkkkkhkhkhkkhkhkhkhkkkhkhkhkhkkkkkkkhkkkk

= component 608 - top steam dome to steam line
AAAAAAAKEAEKEAALAAAAEARAAAKAKAAAKAAAAAETAR AR A AR R ARkIRkA kA kA hkkdhkhkhhkkhhkhkhkhkikhkhik

*

6080000 tostmln sngljun

6080101 068010000 069000000 .0011401 0.0 0.0 01100
6080201 O  6.396664 6.48532 0. =* .2836816

6080110 .0381 0. 1. 1.

*

kkkkkhhkkhkhkkhkhkhkhhkhhkhkkhkhhkhkhkhhhkhhhkrkkkhkkhkhkkhkhkhkhkhkhkhkhhkthkhhhkrhkhhrhkkikkk
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% component 606 - steamline outlet
dkkkkkkhkhkkhkkkkkkhkkhkhkhkhkkkkhkkhkkkhkkhkkhkkhkrhkhkhkhkhkkhkkhkhkhkkhkhkkhkhkkhkhkhkhhkhkhkhkk

* .

6060000 "trb st n" valve

6060101 069010000 607000000 1.14e-3 0.0 0.0 00000
6060201 1 0. .5234 -0

6060300 srvvlv

6060301 266 0 =* steamctl...tcctl

6060401 0.0 0. 0.0

6060402 1.0 . 9357.2735 0.0 = this must be doubled

6060110 0525 0. 1. 1.
*

hkkhkkkkkkhkhkhkkkhkkhkkkhkkhkhkhkkdhhhkkhkhkhkkrkhhhhkhhkkkkhkhhkhhhhkkhkhkkkkkhkhkhkkkk

* component 607 - steamline sink volume
hkkkkkhkhkkkkhkkkhkkkhkkkkhkkrhkhkkkhkrkhkhkhkhkkkhkkkhkhkkhkhkhkkhkkhkhkkkhkkhkhkkkkkhkkkhhkkkk

*

6070000 stmsink tmdpvol

6070101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10
6070200 102 O

6070201 0.0 1.013¢5 1.0

*

Ak A T A Tk kA kA A Ak T A T A TR S R T A T A T A T A A T A oA T A SR T AT A SA T AT AT AT A EATASASTA T A TR =k =
*

xsteam generator secondary system components - single loop b

*

Kk Rk Tk Tk Tk A A Tk Tk Sk Ak Tk Tk Tk A A S A Sk Tk Tk A A T AT A S AT AT A S ASATASASA S ATk Tk
*

T okkkkkkkkkkkkkhkkkkhkkkkkkkhkkkhkhhkkkkhkdhkkhkkkhkkhkhkhkkkkkkhkhkhhkkkkkkikkhhkk

* component 70 - sg riser
khkhkkkIAkhhkrAAkAARARAAhhkkkhhhkkhkkkkhkhkhkkkhkhkhkhkhkhkhkkkkkkkhkhkkkhkhkkkkkhkkkkkkkk

*
0700000 tubebun pipe

0700001 10

0700101 0.0 10 *xyolume areas
0700201 0.0 9 *junction areas
0700301 0.2 1 *xvolume lengths
0700302 0.4 2 xvolume lengths
0700303 0.6 3 xvolume lengths
0700304 0.8 4 xvolume lengths
0700305 1.0 5 xvolume lengths
0700306 1.5 9 xvolume lengths
0700307 1.8025 1 xvolume lengths
0700401  0.01151 *xvolume volumes

0

1

0700402  0.02303 2 *xvolume volumes
0700403 0.03454 3 xvolume volumes
0700404  0.04605 4 xvolume volumes
0700405  0.05756 5 *xvolume volumes
0700406  0.08635 9 xvolume volumes
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0700407  0.10376 10 xvolume volumes
0700601  90. 10 rvertiical angles

. 0700801  4.57e-5 0.03503 10 =«roughness diam
0700901 0.709 0.709 9 =xjunction resistance
0701001 00100 10 xflags pvbfe

0701101 01000 9 xflags vcahs - -

0701201 0 7028456. 1248771, 2582846. .042479 0. 1
0701202 O 7026396. 1249808. 2582862. .0791885 0. 2
0701203 0O 7023096. 1250779. 2582890. .100384 0. 3
0701204 0 . 7018676. 1251212. 2582926. .1024675 0. 4
0701205 O 7013236. 1251169. 2582972. .1001835 0. §
0701206 0O 7016020. 1250842. 2583030. .137237 0. 6
0701207 0 7017640. 1250435, 2533100. .1617664 0. 7
0701208 0O 6999476. 1250023. 2583166. .20956 0. 8
0701209 0O 6991468. 1249626. 2583234. .253402 0. 9

878%%%8 8 6982900. 1249192. 2583306. .319663 0. 10

7

0701301  .291368  .253318 0. 1 * 8.3189
0701302  .2968235  .3436065 0. 2 = 8.32017
0701303  .3058306 .414301 0. 3 » 8.3239%4

0701304  .318744  .435924 0. 4 » 3.32663
0701305  .3353457 .542248 0. 5+ 8.32915
0701306  .3635625 .6048185 0. 6 » 8.33147
0701307  .3908196 .661324 0. 7 » 8.33338
0701308  .417346 713936 0. 8 » 8.33501
0701309  .444791  .775627 0. 9 = 8.33651

0701401  .03503 0. 1. 1. 9
B

kA EAAKKAKKKAAAIAKAAIAKKRAKRAA KA KAKKKAAKKAAAKEAAAI I AKXk Ak Ak kkhkhkkkrkhkhhkhhkk

x  component 71 - lower steam dome
kkkhkkhkkkhkhkhhkhkkhkhkhhkrhkhkhkkhkkkhkkhkkhkhkhkhkkkhkkhkhbkhkhkhkhkhkkhkhkkhkkkhkhkhkkhkkhihkkk

*
0710000 1stmdom pipe
0710001 3

0710101 0.0
0710201 0.0
0710301 0.158
0710302 0.7925
0710303 0.900
0710401 0.010393
0710402 0.03861
0710403 0.04385
0710601 90.
0710801 4.57e-5 .249 3 =*rough diam

0710901 0.0 0.0 2 *junction f-loss r-loss
0711001 00000 3 *x vol flags

0711101 01000 2 * vcahs

0711201 O 6977848, 1248987, 2583346. .1070403 0. 1

*volume area
xjunction area
xvolume length

xvolume volumes
*xvolume volumes
*yolume volumes

WWNI WD W
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0711202 0 6975112, 1248752, 2583374. .124302 0. 2
0711203 O 6969880. 1248488. 2583418. .1005756 0. 3
0711300 O

0711301  .426618  1.2718 0. 1 = 8.23093

0711302  .432377  1.227373 0. 2 * 8.30996

0711401 .249 0. 1. 1. 2 A

*

kkkkhkhkkkkhkkhkhkkhkhhkkkhkhhkhkkhkhkkhkhhkkhkhhkhkhkhkhkhkkhkhkhhhhhhkhhhkhkhhkhhkhkhhkhkkhkhkk

* component 72 - middle steam dome and separator
kkkhkhkhkkhkhkhkhkhkhkhkkhkkdhhkhkhkhhkkhkhhkhkhkdhkhkhhhkkhhkhhkhkhkkhhhhbthkhkkkhhkhhkhkkhkkhhkhkk

*

0720000 mstmdom branch

0720001 3 O

0720101 0.0 2.16 0.59549 0.0 90. 2.16 4.57e-5 .249 00
0720200 0O 6953520, 1248202. 2583470. .64374

0721101 072010000 078000000 .502655 816 .452 01000
0722101 072000000 073000000 44.915e-2 .060 .014 01002
0723101 071010000 072000000 4.8695e-2 0.0 0.0 01000
0721201 -0.49608 .04985623 0. =* .2383642

0722201 .3790846 2.01394252 0. = 8.05382

0723201 .50494 2.04995 0. =* 8.2958

0721110 .800 0. 1. 1.

0722110 .539 0. 1. 1.

0723110 .249 0. 1. 1.

*

*********************************************************************
*  component 73 - upper downcomer

T okkkkkkkkkkkkkkkkkhkkkkkkkhkkkkkhkhkhkkhkkkkkkkhkhkhkhkhkhkhhkkhkhkhkhkkhkkhkkhkkhkhkk

*

0730000 updwnc snglvol

0730101 0.0 0.3375 .14922 0.0 -90. -.3375 4.57e-5 .539 00
0730200 0 6953596. 1248164. 2583470. .594008

*

kkkkkkkkhkhkkkkkkhkhkkhkhkkkkhkkkhkkhkhkkhkhkkkhkkkkhkkhkkkhkkkkkhkkkhkhhkkkkkkkkkkkkkk

x  component 74 - upper feedwater ring
khkkkhkkkhkkhkhkkkhkhkkkhkhkkhkkkhkkkhkhkkkkhkhkkhkkkhkkhkhkkkkkkkkhkkkkkhkhkhkhkkhkkkkhhkkhkkkk

*

0740000 ufwring snglvol

0740101 0.0  1.6055 0.1585 0.0 -90. -1.6055 4.57e-50.176 00
0740200 0O 6965196, 1248192. 2583464, .388591

*

khkkkkkkhkkkkkkkkhkkkkkhkhkkkhkkhkhkkkhkkkkkhkkhkhkhkhkkkkkkkhkhkkhkhkhkhkkkkhkhkhkhkkkkikk

*  component 75 - lower feedwater ring
kkkkkkkkkkkkkhkkkhkkkkhkihkhkkhkhkkkhhkhkhkkhkkhkhkkhkhkkhhkkhkkhkkhhkkkkkhkhhhkkkhkkhkkkk

*

0750000 1fwring branch

0750001 2 0

0750101 0.0  .8275 .08172 0.0 -90. -.8275 4.57e-5 .176 00
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0750200 0 6970192, 1246853. 2583416. .022155

0751101 074010000 075000000  .09648 0.0 0.0 01000
0752101 ..075010000. 076000000 3.0415%-2  .339 .459 01000
0751201  .2679376 .09100312 0. =* 8&.05953

0752201  .651864 0.086746 0. = 10.24751

0751110 .176 0. 1. 1. :

0752110  .05983 0. 1. 1.

*

kkkkkkkhkhkhkhkkhkkkkkhkhkhkkhkhkkhhkkhhkkhhhhkdhhkhhrhhkhkhhhkhkhkhhkhhkkkhkhhkkrkhkdkk

= component 76 - 11 tube region
hhkkkkRkAkKkkkRkhkAkAkkEAKARKARREARKA AR KAk kkhkkhkhkkhkhkhkkkhhkhkkkhkhhkhkkhdhkhkhhkt ki

*

0760000 dclltube snglvol

0760101 0.0 1.9815 0.06336 0.0 -90. -1.9815 4.57e-5 .05933 00
0760200 0 0988432, 1247671. 2583348. .071796

*

kkkkkkkkkkhkkkkkkhkkkkkhkkhkkhkkkhkkhkkhkkkkkkkkkkkhkkkkkhkhhkhkkkhkhkkkkkkhkkkkkk

= component 77 - sg-dc bottom part (4 tube region and bottom annulus)
kkkkkkkhkkkkkhkkhkkkhkkkkhkkkkkkkkhkhkkhkhkkkkkhkhkkkhhkkhkkhkkkhkkkkkkkkhkhkkikkkkkkk ’

*
0770000 dcgtube pipe

0770001

0770101 0.0 9 xvolume areas

0770201 0.0 8 xjunction areas
0770301 1.481 1 xvolume lengths
0770302 1.5 4 xvolume lengths
0770303 1.0 5 xvolume lengths

- 0770304 0.8 6 *xvolume lengths
0770305 0.6 7 xvolume lengths
0770306 0.4 8 xvolume lengths
0770307 0.2 9 xvolume lengths
0770401 8.6429e-3 1 xvolume volumes
0770402 8.7538e-3 4 xvolume volumes
0770403 5.8359e-3 5 xvolume volumes
0770404 4.6687e-3 6 *volume volumes
0770405 3.5015e-3 7 xvolume volumes
0770406 2.3343e-3 8 xvolume volumes
0770407 4.0563e-3 9 xvolume volumes
0770601 -90. 9 xvertiical angles
0770801  4.57e-5 0.0431 9 #*roughness diam
0770901 0.0 0.0 7 +*junction resistance
0770902 0.5 1.0 8 =junction resistance

0771001 00100 9  xflags pvbfe
0771101 01000 8 xflags vcahs
0771201 O 6986060. 1247739. 2583284. .0517344 0. 1
0771202 O 6995548, 1247816. 2583204. .0487328 0. 2
0771203 O 7005052. 1247899. 2583124. .0467894 0. 3
0771204 -0 7004576. 1247988. 2583046. .0447651 0. 4
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0771205 O 7012532. 1248050. 2582978. .0433005 0. 5
0771206 O 7018268, 1248102. 2582930. .0424226 0. 6
0771207 O 7022724, 1248145, 2582894. .0435893 0. 7
0771208 0 7025876. 1248196. 2582866. .0598894 0. 8
0771209 0 7023420, 1248220. 2582846. .02781746 0. 9
0771300 0 S

0771301  2.941365 1.779785 0. 1 = 8.31366

0771302  2.940042 1.7791977 0. 2 = 8.30743

0771303  2.945814 1.7799384 0. 3 = 8.30815

0771304  2.941764 1.7793686 0. 4 = 8.30803

0771305  2.948793 1.779058 0. 5 = 8.30793

0771306  2.947078 1.77928 0. 6 » 3.30804

0771307  2.94953 1.77196 0. 7« 8.3067

0771308  2.944037 1.798198 0. 8 = 8.31625

0771401  .0431 0. 1. 1. 8

*

kkkkhkkhkkhkkhkkhkkhkkkhkkhkkkhkhkhkhkhkhkhkkhkhkhkhkhhhkhkkhkhhkhkkdhkhkhkkhkhkkhkhhkhhkhkhkkhkhhkhkikk

= component 709 - feedwater source
,kkkhkkkkhkkhkkkkhkkhkhkhkhkkhkkkhkhkkkhkhkkhkkkhkkhkkhkhkhkkhkhkhkhkhkhkkkhkkhkkhkkkdbhhkkkkk

*
7090000 feedwtr tmdpvol
7090101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11

7090200 103 0
7090201 0.0 6.910e6 491.1
*

hhkkhkhkkkhkkhkkhkhkhkkhkkhkhkkhkkkhkhhkhkkhkhkkkrhkdhkkhkkhkhkkhkkkkhkhkkkhkhkhkhkhkhhkhkkhkhkkkhkhkkk
*  component 78 - top of steam dome

© kkkkkkkkkkkkkkkkkkkkkkkkkhkkhhkkkkkkkhkhkkhkkkdhkkkkkhkkhkhkhkhkkkkkkhdhkhkkk

*

0780000 tstmdom snglvol

0780101 0.0 0.4 0.13404 0.0 90. 0.4 4.57e-5 .653 Q0
0780200 0 6952032. 1247984, 2583424. 1.

*

khkkhkkkkkkhkkkhkkhkhkhkhkkhkkkkkhkkkkkkhkkkhkhkhkhkhkkkkkhkkkhkkkhkkkhkhkkhkhkhkhkkhkhkkikkk

% component 79 - steamline
dhkkkkkkhkkhkhkkhkkkkhkkkhkkhkkkhkkhkhkkkhkhkkkhkkhkkkhkhhkkkhkhkkkkkhkkhkhkkkhkhkkhkhkkkhkkkihk

*
0790000 sgmline pipe

0790001

0790101 0.0 2 xvolume areas
0790201 0.0 1 xjunction areas
0790301 15.825 2 *xvolume lengths
0790401 34.25e-3 2 xvolume volumes
0790601 -90. 2 xvertical angles
0790701 -8.049 2 xdelta z

0790801 4.57e-5 0.0525 2 *roughness diam
0790901 2.888 2.888 1 =junction loss coef
0791001 00 2 * fe
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0791101 01000 1 *vcahs

0791201 O 6941234, 1247946. 2583452. 1. 0.
0791202 0O 6931772. 1247971, 2583498. 1. 0.
0791300 0

0791301 6.25976 6.49588 0. 1 *» .283683

0791401 .0525 .0. 1. 1. 1 -

*

oo =

khkkkkkkkhkkkkkkkkhkkhkhkhkkhkkhkhkhkhkkhkhkkhhkhkhkkkkhkhkhkkkhdkhkhkhkhkkhkhkhkkhkhhhkhk

*  feedwater
kkkkkkkkkkhkhkkkhkkhkkkhkkhhkhkhkkkkhkhkkhkkkkhkhkkhhhkkkhhkhhhkhkhhhhkhkhhhkhkhkhkhkhkiik
*
khkkdhhkkrhkAkkkEkrARkkkhkEkkkhkkdkhkkhkhkhkhkkhkhkhkkhkhkkkhkkkkkkhkkhkhkhkhkhkkhkhkkkhkkkkkkkkkk
x  component 701 - feedwater junction
hhkkkkkkkkkhkkhkkkkkhkhkkhkhkkhkkhkhkhkhkkhkhkkhkhkhkhkhkhhkhkkhkrkdhhkhkhhhkhkkhkhkkhkAhhkhkkhkkhhkk
*

7010000 "fedwtr" tmdpjun

7010101 709000000 075000000 0.0
7010200 1 0 cntrlvar 213 * feedctl
7010201 -1.0et75 0.0 0.0 0.0
7010202 -1.1e+10 0.0 0.0 0.0
7010203 -1.0e+10 -1.0e+10 0.0 0.0
7010204 -1.0et9 -1.0e49 0.0 0.0
7010205 -1.0et8 -1.0e+8 0.0 0.0
7010206 -1.0e+7 -1.0e+7 0.0 0.0
7010207 -1.0et6 -1.0e+6 0.0 0.0
7010208 -8.0etb -8.0etH 0.0 0.0
7010209 -6.0et5 -6.0et5 0.0 0.0
7010210 -4.0et5 -4,0et5 0.0 0.0
7010211 -2.0et5 -2.0et5 0.0 0.0
7010212 0.0 0.0 0.0 0.0
7010213 2.0et5 2.0etd 0.0 0.0
7010214 4.0etb 4,0et5 0.0 0.0
7010215 6.0etd 6.0et5 0.0 0.0
7010216 8.0etb 8.0etH 0.0 0.0
7010217 1.0et6 1.0e+6 0.0 0.0
7010218 1.0et7 1.0et7 0.0 0.0
7010219  1.0e+8 1.0e+8 0.0 0.0
7010220 1.0et9 1.0e49 0.0 0.0
7010221 1.0e+10 1.0e+10 0.0 0.0

*
kkkkkkkkkkkkkhkkkkkhkkhkhkhkhkkhkhkkhkkhkkkkhkkhkkhhkhkhkhkkrkkkhkhkkkkkhkkhkhkhkkhkkkhk

x  component 702 - junction between 11-tube and 4-tube regions
khkkkhkkhkkkkkhkhkkkkhkhkhkkkkhkkhkhkhkkhkhkkhkhkhkhkhkkhkkkhkkhkhkhkkkkhkhkkhkkhkkkhkkkdhkkkhkkk

*

7020000 sgdwnc sngljun

7020101 076010000 077000000 .005836 1.5 1.5 01000
7020201 0 3.3464 2.801928 0. = 8.25925
7020110 .0431 0. 1. 1.
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*
kkkkkkkkkkkhkkkhhkhkkhkhkkdrhhkkkkhhhkhrhhhkhhhhkhhhhhkhkkkkhkhhhhihhkkkkhkk

. component 703 - downcomer to tube bundle
dhkkkkkAhkrrhkkhkkkihkkhkirhkhhhkhkdbhhhkrdhkhhddhhkhkdhhdhkhbhtrrrdbhkhhkhhkhkhkkhhkhkdhhkiik

*

7030000 sgdcbot sngljun

7030101 077010000 070000000 .025761 1.0 0.5 01000
7030201 O .758816  .5368226 0. =+ 8.30314
7030110 .02 0. 1. 1.

* .
kkkkkkkhkkkhkkhkhkkhkkhkkkkhhkkhkhkkhkkkhkkhkkhkhkhhkhhkhkhhkhhkhkkkhkhkhhkhkkkhkhkhkkhkkkkk

* component 704 - steamdome to downcomer
khkkkkkkkkkkhkkkkkkkkkkhkkkhkkkhkhkkhkhkhkhkhkhkhkhhkhkhhkkkkhkkkhhkhkkkhkhdkhhhkhkhkhhkikhkk

*

7040000 sgdctop sngljun

7040101 073010000 074000000 .09648 0.0 0.0 01000
7040201 O 6.98816  .01109985 0. =* 8.05694
7040110 .176 0. 1. 1.

*

kkkkkkhkkhkkkkkkkkkkhkkkkhkhkhkkhkhkhhhkkhkhkhkhkhkkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkkk

* component 705 - tube bundle to steam dome
EEEAAEKAEKAKAAKAAKEAKEAKRAKAAAKRAAKAARRAAARAKRARAA R A AARAAA Rk hkkhkhkhhkhkhhkhkhkhkkikhkhk

*
7050000 ristodm sngljun
7050101 070010000 071000000 .08449%6 0.0 0.0 01000
7050201 0 .1872706  .329899 0. == 8.31636
7050110 0.328 0. 1. 1.
B

ARKAIKEKKAKAKKKIAAAK KX AIkkAIAXEIRRIAKRKAARAKAKA Kk kkkkkkkkkkhkkkkkkkkkkk

x  component 708 - top steam dome to steam line
kkkhkkhkkkkhkkhkkkhkkhkkhkkhkkkhkkkkkkhkkkkhkhkhkhkhhkkkkhkkkhkhkkhkkhkhkhkkkhkhkkhkhkkhkkkkkkkk

* .

7080000 tostmln sngljun

7080101 078010000 079000000 .0011401 0.0 0.0 01100
7080201 0  6.396664 6.48532 0. =* .2336816

7080110 .0381 0. 1. 1.

*

khkkkkkkkkhkkkkhkkkkkhkhkhkkkkkhkhkkkhhkhkkhkhkhkhkkhkkhkhkhkkhkhkhkhkhkhkhkkkhkkhkkhkkhkhkkkk

*  component 706 - steamline outlet
kkkkkhkkkkhkkhkhkhkhkkkkhkkhkhkhkkkkhkhkhkhkhkkkkhkkkhhkhkkhkhkhkkhkhkkhkkkhkhkkkhkhkkhkkkkkkkikkk

*

7060000 "trb st n" valve

7060101 079010000 707000000 1.14e-3 0.0 0.0 00000
7060201 1 0. .5234 0

7060300 srvvlv

7060301 276 0 = steamctl...tcctl

7060401 0.0 0. 0.0

7060402 1.0 9357.2735 0.0 = this must be doubled
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7060110 0525 0. 1. 1.
*

Kkhkhkkkkkkdhkkhkhkhkkkhkkhkhkkkkhkkhkrkkhkhkhhrhhhhkhhkhkkkhkhkkhhkkkkhhkhikkhhkhkk
L)

* component 707 - steamline sink volume
khkkkhkhkhkhkkhkhhkhkhhkdkhhkhkkrkhkhhkhkdkhhkhkkdkrhkthhhhkrkhkrrkhhhkrkhkhkhhhkhkkhkhkhkhhkhkhhkhhkikk

*

7070000 stmsink tmdpvol

7070101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10

7070200 102 O

7070201 0.0 1.013e5 1.0 :

Ak A A ke A kA Sk e A Rk Tk A Ak Tk Sk A S R E R Tk kA A kA A Tk A SR Tk Sk TR Tk Sk A Tk Sk Sk =k =
*

xsteam generator secondary system components - single loop c

*

A Ak A Tk T A ATk T A A Tk A Tk Tk S A T A R Sk Tk T A Tk A Sk Sk Tk A A T A S A Ak Tk Sk S ATk =k Sk =k =
*

KAEKEARAKREIEERAKKAKAARAKRIR AR A KR ARRAA KA A AR IAA AR KA AEARAIRRARRA R ARk kkkkkkk

*  component 80 - sg riser
ERKAAKKAKAKAAAKAAAAKAKRAAAAKAKATAARKARKA KA ARk kA kkkkhkkkkhkkkkhkkhkhkhkhkhhkkkhkkk

*
0800000 tubebun pipe

0800001 10
0300101 0.0 10 xvolume areas
0800201 0.0 9 xjunction areas
0800301 0.2 1 *volume lengths
0800302 0.4 2 xvolume lengths
0800303 0.6 3 xvolume lengths
- 0800304 0.8 4 xvolume lengths
0800305 1.0 9 xvolume lengths
0800306 1.5 9 *xvolume lengths
0800307  1.8020 10 *volume lengths

0800401  0.01151 1 xvolume volumes
0800402  0.02303 2 xvolume volumes
0800403  0.03454 3 *volume volumes
0800404 0.04605 4 *volume volumes
0800405  0.057%6 5 xvolume volumes
0800406  0.08635 9 xvolume volumes
0800407  0.10376 10 xvolume volumes
0800601  90. 10 xvertiical angles

0800801  4.57e-5 0.03503 10 =roughness diam
0800901 0.709 0.709 9 =*junction resistance
0801001 00100 10  x=flags pvbfe
0801101 01000 9 *flags vcahs

0301201 0O 7028456, 1248771, 2582846. .042479 0. 1
0801202 O 7026396. 1249308. 2582862. .0791885 0. 2
0801203 0 7023096. 1250779, 2582890. .100384 0. 3
0801204 0O 7018676, 1251212. 2582926. .1024675 0. 4
0801205 O 7013236. 1251169. 2582972. .1001885 0. 5
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0801206
0301207

0801208 -

0801209
0801210
- 0801300
0801301
0801302
0301303
0801304
0801305
0801306
0801307
0801308
0801309
0301401
*

OO OOO

7016020.
7017640.
- 6999476.
6991468.
6982900.

.291368  .253318 0. 1+ 8.3189

1250842. 2583030. .137237 0. 6
1250435, 2583100. .1617664 0. 7
1250028. 2583166. .20956 0. 8
1249626. 2583234. .253402 0. 9

1249192, 2583306. .319663 0. 10

.2968235  .3436065 0. 2 » 8.32017
.3058306 .414301 0. 3 » 8.323%4

318744 .485924 0.
.3353457  .542248 0.
.3635625 .6048185 0.
3908196 .661324 0.
.417346 .713936 0.
444791 775627 0.

.03503 0.

8.32663
8.32915
8.33147
8.33338
3.33501
8.33651
1. 1. 9§

¥ % % * ¥ %

OO0~ Ui

kkkkkhkhkkkhkkhkkhkkhkhkhhkkhkkhkkhkhkhhkhkhkkhkhhkkhkhhkhkhkhhkhkkhkhkhkkhkhkhkhkrhhkhkhkhhhk

= component 81 - lower steam dome
kkkkkkkkkkkkkkkkkkhhkkkkhkhkkhkhkkkkhkkhkkhkhhkhhkkkkhkhkkkhkkhkhkkhkhkkhkhkhkkhkkkkkkkkk

*

(0810000
0810001
.0810101
0810201
0310301
0810302
- 0810303
0310401
0810402
0810403
0810601
0810801
0810901
0811001
0811101
0811201
0811202
0811203
0811300
0811301
0811302
0811401
*

Istmdom pipe
3

0.0

0.0
0.158
0.7925
0.900
0.010393
0.03361
0.04385
90.
4.57e-5 .249
0.0 0.0
00000 3
01000 2

OO D = LoD = D)W

0 6977843,
0 6965112.
8 6969380.

*xvolume area
xjunction area
*volume length

*volume volumes
*volume volumes
*volume volumes

3 *rough diam
2 =xjunction f-loss r-loss

x vol flags
* vcahs
1248087, 2583346. .1070403 0. 1
1248752, 2583374. ,124302. 0. 2
1248488, 2583418. .1005756 0. 3

.426618 1.271086 0. 1 = 8.28093
4323717 1.227373 0. 2 + 8.30996

.249 0.

1. 1. 2

kkkkkkkhkkkhkhkhkhkkkkhhkhkkhkhkkhkkhkkkhkhkkkkhkdrkkhkkkhkhkkhkhkhkhkhkhkhkrdhkhkktkkk

*  component 82 - middle steam dome and separator
khkkkkkkhkkkthkhkhkhhkhkkkhkkbhkhhkhkkkhkhkhkhkhkdFhhkkhkkkkrrkithkkhxihkkkhkkddkdtdathithk

*
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0820000 mstmdom branch

0320001 3 O

0320101 0.0 2.16 0.59549 0.0 90. 2.16 4.57e-5 .249 00
0320200 O 6953520. 1248202. 2533470. .64374

0821101 082010000 088000000 .502655 816 .452 01000
0822101 082000000-- 033000000 44:915e-2--:060 . 001002~
0823101 081010000 082000000 4.8695e-2 0.0 0.0 01000
03821201 -0.49608 .04985623 0. =* .283642

0822201 .3790846 2.01394252 0. = 8.05382

0323201  .50494 2.04995 0. =* 8.2958

0321110 .300 0. 1. 1.

0822110 .539 0. 1. 1.

0823110 .249 0. 1. 1.

*
hkkkkkkkhkhkkkhkhkkkkkhkhkkkkhhrhhhkhkhhhhkkhhkhkhhkhkhkhkkhhkkkkkkkhhkkkkhkkhkihkkkk

% component 83 - upper downcomer
kkdkkdhkkkhkhkkkkkkkhkhkhkkkkhkhkkhhhkkkhkkkhkkhkhkkkkxkhhkhkhkhkhkhkhkhhhkhhkhhkhkhkhhkhkkkk

0830000 updwnc  snglvol
0830101 0.0 0.3375 .14922 0.0 -90. -.3375 4.57e-5 .539 00
0830200 0 6953596. 1248164, 2583470. .594008

hhAkAKKAAAIAAAKKEKAKAAAKAAIKAAAXAKKAARAAA A A ARk IhAkhkkkhkhkhkhkkhkhkhkhkhhkhkk

*  component 84 - upper feedwater ring
KAAKAKKEAAEAKAIARAKAAKAARAAkARkhkhkEkhkkAhkkhkhkhkhkkhkhkhkhhhhkhkkhkkkhkkhkhkhkhhkhhkkhkhkk

*

0840000 wufwring snglvol

0840101 0.0 1.6055 0.15856 0.0 -90. -1.6055 4.57e-50.176 00
0840200 0 6965196. 1243192, 2583464. .388591 -
*

kkkkkkhkhkhkkhkkhkkkkhhkkkkkkkhkhkkhkkkkhkhhkhkhkkkhkhhhkhkhkhkkhkkAhkhhkhkkhkhkkkkkkhik

x  component 85 - lower feedwater ring
hkkkkkkkkkhkkkkkkkhkhkrhkhkhkkkkkrhkhhkkhhkkkhkhkkkkhkhkrhkhkhkhkhkkkkhkkhkkkhkhhkkhkhhkhkhkk

*
0850000 1fwring branch
0850001 2 0 _
0850101 0.0 .8275 .08172 0.0 -90. -.8275 4.57e-5 .176 00
0850200 O 6970192. 1246853. 2583416. .022155

0851101 084010000 085000000 .09648 0.0 0.0 01000

0852101. 085010000 086000000 3.0415e-2 .339 .459 01000

0851201 .2679376  .09100312 0. = 8.05953

0852201 .651864 0.076746 0. =* 10.24751

0851110 .176 0. 1. 1.

0852110 .05983 0. 1. 1.

*

khkkkkhkkkkhkkkkkkkhkkkhkkhkkhkkhkhkhkkhkkhkhkkhrhkhkhkhkkhkhkkhhkkkhhkhkkhhkhkhkhkkhkkk

*  component 86 - 11 tube region
kkkkhkkkrhkhkhkkhkkhkkhkhkkhhkikhkhkhkkhhkhkhkhkhhhkhhkhhkhkkhhkhkhkhkhhkkhhkhkhhkkhhkhkkkkhkhkikhkk
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*

0860000 dclltube snglvol

0860101 0.0 1.9815 0.06336 0.0 -90. -1.9815 4.57e-5 .05983 00
0860200 0 6988432, 1247671. 2583348. .071796

*

L kkkkkkkkkkkkkkkkkkkkkkdhkhkkkkkkkkkkkhhkhhkkdhkkkkkkkkhkhkxkhkhhkkkhkiTkkkk

*  component 87 - sg-dc bottem part (4 tube region and bottom annulus)

kkkkkhkhkkkhkkhkhkhkhkkkkhkhkdhkhkhhkhkkkhkhkhkkkhkhkkhkkkkkhkhkhhkhkhkhhhhhkhhkhhkhhkhkkhk

*
0870000 dcgtube pipe

0870001

0870101 0.0 9 xvolume areas

0870201 0.0 8 xjunction areas
0870301 1.481 1 xvolume lengths
0870302 1.5 4 xvolume lengths
0870303 1.0 5 xvolume lengths
0870304 0.8 6 xvolume lengths
0870305 0.6 7 xvolume lengths
0870306 0.4 8 xvolume lengths
0870307 0.2 9 *xvolume lengths
0370401 8.642%9e-3 1 xvolume volumes
0870402 8.7538e-3 4 *volume volumes
0870403 5.835%-3 5 xvolume volumes
0870404 4.6687e-3 6 xvolume volumes
0870405 3.5015e-3 7 *xvolume volumes
0870406 2.3343e-3 8 *xvolume volumes
0870407 4.0563e-3 9 *volume volumes
0870601 -90. 9 xvertiical angles
0870801  4.57e-5 0.0431 ‘9 #*roughness diam
0870901 0.0 0.0 7 =junction resistance
0870902 0.5 1.0 8 =xjunction resistance
0371001 00100 9  xflags pvbfe

0371101 01000 8 *xflags vcahs

0871201 O 6986060. 1247739. 2583284. .0517344 0. 1
0871202 0 6995548. 1247816. 2583204. .0487328 0. 2
0871203 0 7005052. 1247899. 2583124. .0467894 0. 3
0871204 O 7004576, 1247988. 2583046. .0447651 0. 4
0871205 O 7012532, 1248050. 2582978. .0433005 0. 5
0871206 O 7018268, 1248102. 2582930. .0424226 0. 6
0871207 O 7022724, 1248145, 2582394, .0435333 0. 7
0871208 0 7025876. 1248196. 2582866. .0598894 0. 8
0871209 0 7028420. 1248220. 2582846. .02781746 0. 9
0871300 O

0871301  2.943655 1.79785 0. 1 = 8.31366

0371302  2.940042 1.791977 0. 2 » 8.30743

0371303  2.945814 1.799384 0. 3 = 8.30815

0871304  2.941764 1.793686 0. 4 = 3.30803

0871305  2.948793 1.79058 0. 5+ 8.30793
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0871306  2.947078  1.7928 0. 6 » 8.30804
0871307  2.94953  1.7996 0. 7 8.3067
0871308 . 2.944037 1.79198 0. 8 = 8.31625
0871401  .0431 - 0. 1. 1. 8
*

L kAR REARRARKKARAKRAIAR KA RRAA KA KAR A KK AR RAAA KA ALK IAIAIAXIIAEXXK IR AKAEERE ]

= component 809 - feedwater source
hkkkhkhkkhkhkhkkdkhkhkhkdkkhhkdhkrdhAhkhkAhhkhkkkkhhhhkkkhkhkhkkhhhhkhhkhhkhkhkdhkhhkkkhkhhikk

*

8090000 feedwtr tmdpvol

3090101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11
3090200 103 O

8090201 0.0 6.910e6 491.1

*

kkkkkkkkkkkhkkhkhkkkkkhkhkkhhkkhkhkhkkhhkkkhkkkhkkhkkhkkkkhkhkhkkhkhkkkhkhkhkhhrhhkhk

*  component 88 - top of steam dome
*hkERAEAEIAAAAKEAARRAKARAA KK AAR AR R ARk Ak hkkhkkhkhkhhkhhkkhhkkhkhkhkhkhhhkhkkkk

*
0830000 tstmdom snglvol )
0830101 0.0 0.4 0.13404 0.0 90. 0.4 4.57e-5 .653 00

0830200 0 6952032. 1247984. 2583424. 1.
« :

kkkkkkkkkkkkhkhkhkdhkkhhkhkkhkhhhhkkhkkkkkhkkkkkkkkkhhkhkkkhkkkhhkhkhkhhhkk

*x  component 89 - steamline
khkkkkkkhkkkkkrkkkhkkhkkrkkikkhkkrkhkkhkkkhkkkhkkrhkhkrhkrkhkhkkkkkhhhkhhkhkhkhkhkkhkkhkdhkhhkhit

*
0890000 sgmline pipe

- 0890001
0890101 0.0 2 *xvolume areas
0890201 0.0 1 xjunction areas
0890301 15.825 2 xvolume lengths
0890401 34.25e-3 2 xvolume volumes
0890601 -90. 2 xvertical angles
0890701 -8.049 2 xdelta z

0890801 4.57e-5 0.0525 2 =*roughness diam
0890001 2.888 2.888 1 =*junction loss coef
0891001 00 2 x fe

0891101 01000 1 xvcahs

0891201 O 6941284, 1247946. 2583452. 1. 0.1
0891202 O 6931772, 1247971, 2583498. 1. 0.2
0891300 O :

0891301 6.25976 6.49588 0. 1 = .283683

0891401 .0%25 0. 1. 1. 1

*

kkkkkkkkhkkhkkkkkhkkkhkhkhkkhkhkhkhkhkkhkhhkkkhkhkhkkhhkhkkhkhkhkkhkkkhkkhkkhkhkhhkkhkhkhkhkkkkkk

*  feedwater
khkkkkkhkkkkFhkhkhkhkhkhkhkhkkhkkhhkhkhhhkhthhkhkhhthkdhhkkbhhkhkkhhkbhkhkkkhhrridhkhhikhkthkhkk

*
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khhkkkkhkkhkkkkhkhkhkhhkkhhhkhkhkhkhhkhkhhkkkhkrkkkhkhkhkhhhkhhkkhhkhhhhhkhhhhhhihikk

*  component 801 - feedwater junction
kkkkkkkhkhkhhkkkhkhkkkkhkkkhkkhkdhkhhkhhhkhhkhkkkhkkhkrhkhkrhkhkhhhhhkkhkhkhkhhkhkhkkkhkhkhkhkkk

*

8010000 "fedwtr" tmdpjun

8010101 809000000 (085000000 0.0-

8010200 1 0 cntrlvar 283 * feedctl
8010201 -1.0e+75 0.0 0.0 0.0
3010202 -1.1et+10 0.0 0.0 0.0
8010203 -1.0et10 -1.0e+10 0.0 - -0.0
8010204 -1.0et9 -1.0e+9 0.0 0.0
8010205 -1.0et8 ~1.0e+8 0.0 0.0
8010206 -1.0et7 -1.0e+7 0.0 0.0
8010207 -1.0etb -1.0et6 0.0 0.0
8010208 -8.0etb -8.0et5 0.0 0.0
8010209 -6.0et5 ~6.0et5 0.0 - 0.0
8010210 -4.0et5 -4.0et5 0.0 0.0
8010211 -2.0et5 -2.0et5 0.0 0.0
8010212 0.0 0.0 0.0 0.0
8010213 2.0et5 2.0et5 0.0 0.0
8010214 4.0et5 4.0e+5 0.0 0.0
8010215 6.0et5 6.0et5 0.0 0.0
8010216 8.0et5 8.0e+5 0.0 0.0
8010217 1.0etb 1.0e+6 0.0 0.0
8010218  1.0et7 1.0e+7 0.0 0.0
8010219 1.0et8 1.0e+8 0.0 0.0
8010220 1.0et+9 1.0e49 8.8 8.8

8010221  1.0et10 1.0et10
% .
FhIAKIIKERIIKIIIKERIKKIAKEEKIIEIIAEIIKEEIKEKKII*KE XK I KA KA K I I I AKX I KKK

x  component 802 - junction between 11-tube and 4-tube regions
hkkkkkhkhkkkkkhkkkhkkkhkkkkkhkhkkkkkhkkhkhkkkkkkkkhkkhkkkkkkhkkkkkhkhkhkrhkkhkhkkkkhkhkihkk

*

8020000 sgdwnc sngljun

8020101 086010000 087000000 .005836 1.5 1.5 01000
8020201 0 3.3464 2.801928 0. = 8.25925

8020110 .0431 0. 1. 1.

*

kkkkkkkkkkkkkkkkhkkkkkkkkkhkhkkkkkkkkkkkkkhkkhkhkkhkkhkkhkhkkkkkkkkhkkhkkhkkkkkhkkk

= component 803 - downcomer to tube bundle
FEAAEEARKAIKEAAEAKEEAAAAAKEAAAARIAAEEAAAKREEAAAAKAAREAA KA kAR AkkAkkhkhkkkkhhkhkkkkk

*

8030000 sgdcbot sngljun

8030101 087010000 080000000 .025761 1.0 0.5 01000
8030201 0 .758816  .5358226 0. =* 8.30314
8030110 .02 0. 1. 1.

*

khkkkkkkkhkkkhkkhkhkkhkhkkkkkkkkkhkkkhkkhhhkhhhkhkrkkkkkkhkhkhkhkkkkkkkhkhhhkkkhkkhkkkkk
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* component 804 - steamdome to downcomer
khkkkkhkkkhkkkkhkkrhkkhkhkkhkkhkthkhdhkhhhkhkkkkhkkhhkhkhhkdhkhhkhhhkhkhkhhkhhhhkhhhkkhkkkkk

8040000 sgdctop sngljun
8040101 083010000 084000000 .09648 0.0 0.0 01000

. 8040201 .- 0 - 6.98816 - .01109985 0. =+ 8.05694
8040110 .176 0. 1. 1.
*

khkkhkkkkkkhkhkhkkhkhhkkkhkkhkkhkkhhkikkdhkhrdhhkhkhkhkkhkhkhkhkhhkhkhkkhhkhkhhkhkkhhhkhkk

x  component 805 - tube bundle to steam dome
FEEEEARAKEARAKRKAARAKEREARKRARKAATR AR AR AkAhkkRAhkkRhkkkkhkkhkkhkhkkkhhkhhkkhkkhkkikkk

*

8050000 ristodm sngljun

8050101 080010000 (081000000 .084496 0.0 0.0 01000
8050201 0 .1872706  .329899 0. = 8&.31636

8050110 0.328 0. 1. 1.

*

kkkhkkkhkkkkkhkhhkkhkkkkhhhhkhkkhkkhhkhhhhkhhhkhkkhkhkhkdkkkhkkkkhkkkkhkkkkhkhkihkk

x  component 808 - top steam dome to steam line
kkkhkkkhkhkkhkkkhkhkkhkhkkhkhkkkkhkkhkhkkkrkkkhkkhhkhkkhkhkhkhkhkkkkkkhkhkkhkkhkhkkkhkkhkkkhkkkhkk

8080000 tostmln sngljun

8080101 033010000 089000000 .0011401 0.0 0.0 01100
8080201 O  6.396664 6.48532 0. = 2836816

8080110 .0381 Q. 1. 1.

*

kkkkkkhkhkkkkhkkhkkikkhkkhkhkkkkkhhkhkrhhhkikhkhkhkhhhkkhhhhkhkkhkkhhhhhhkkhhkhkihhkhhkkik

-+ component 806 - steamline outlet
KhAEAAKEAAAKAAEAAhAkhkhhkkhkhkhkkhkkikhkkhkhkhkhkhkhkhhhkhhkhhkkhkrhkhhkkhkkhkhkhkkhkhkkxhkhkkhkkik

*

8060000 "trb st n" valve

8060101 089010000 807000000 1.14e-3 0.0 0.0 00000
8060201 1 0. .5234 0

§060300 srvvlv

8060301 236 0 = steamctl...tcctl

8060401 0.0 0. 0.0

8060402 1.0 . 9357.2735 0.0

8060110 0525 0. L.
*

kkkkkkkhkkkhkkkkkkkhkhkhkkkhkhkkkkkkhhkkhkhkhkhhhkhkhkhkhkkhkhkkkkkhkkhkhkhkkhhkhkdkkhkk

* component 807 - steamline sink volume
FhKAEAARAKKAKAEKEIAAREAAAAAAAARAAAKAKAEAAAkAkhhkkkhhkkkkkhhkhkkhkthhhdkhhkkkkhk

*

8070000 stmsink tmdpvol

8070101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10
8070200 102 O

8070201 0.0 1.013e5 1.0

*
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kkkkkkkhkhkkkkhhhhhkkhhhkhkhkhkhhhkhhrhhkhkrhhkkhhhkhkkkkkkhkdhkkkkhkhkrkhkkkkk

* reactor vessel heat structures .
KAAAAAKAAAAKRARARAAAA LI AR ARAIEAIRkAAk Rk khkhkhhkhhkhrkhkhkhhkhhhkthhkhkhkhhkhhkkihkhk -
*

kkkkhkhkkhkhkkrkrkkrREkkkkktrdkikkkhkhkhkikkhkkkk

* core heater rod heat structures
khkkkkkhkkkkkkkkkkhkhhhikhkhkhkhkhhkhkhkhkhkhhikhkkk

*
10131000 1

(%]

§ 2 1 0.0

10131100 0 1

10131101 4 0.00415

10131102 3 0.00475

10131201 2 4

10131202 1 7

10131301 1.0 4

10131302 0.0 7

10131401 623. 5

10131402 573. 8

1013101 0 O O O 0.0 1

10131502 0 0 0 0 0.0 2

1013103 0 0 0 0 0.0 3

10131504 0 O 0 O 0.0 4

1013105 0 ©O0 0 0 0.0 &5

10131506 6 0 0 O 0.0 6

1013157 0 O O O 0.0 7

10131508 0 0 0 O 0.0 8

10131509 0 0 0 O 0.0 9
10131510 0 0 O 0 0.0 10

10131511 0 0 0 O 0.0 11

1013152 0 0 0 0 0.0 12

10131601 013020000 0 1 0 6.744 1

10131602 013020000 0 1 0 3.321 2

10131603 013030000 0 1 0 3.321 5

10131604 013040000 0 1 0 3.321 7

10131605 013050000 0 1 0 3.321 10

10131606 013060000 0 1 0 3.321 11

10131607 013060000 0 1 O 6.74 12

10131701 1 0.076480 0 O 1

10131702 1  0.04%032 0 0 2

10131703 1 0.068217 0 0 3

10131704 1 0.087402 0 0 4

10131705 1 0.105168 0 0 5

10131706 1 0.113701 0 O 6

10131707 1 0.113701 0 O 7

10131708 1  0.105168 0 0 8

10131709 1 0.087402 0 0 9

10131710 1 0.068217 0 0 10

10131711 1 0.049032 0 0 11
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10131712
10131801
10131901
*

1 0.076480 0 0
0.0 10. 10. 0. 0. 0. 0. 1.0 12
1.178e-2 10. 10. 0. 0. 0. 0. 1.0 12

12

Ak Tk T A Tk Sk Tk Sk A T A Sk Tk Tk Sk Sk TR Tk T A A S Ak T A TA T AT A SATA Sk SATATASA SA Sk Tk =%

*

* core baffle heat structure

*

KA Sk AT A E kT A A Sk A A T A A T A T A Tk A TA T AT A Tk T AT A SR T A TA S A TA S ATk Sk Sk T ATk

*
10141000 7 4

10141100
10141101
10141201
10141301
10141401

10141501

10141502
10141503
10141504
10141505
10141506
10141507
10141601
10141602
10141603
10141604
10141605
10141606
10141607
10141701
10141301
10141901
*

0.0 10. 10. 0. 0. 0.
0.0 10. 10. 0. 0. 0.

01

3

1 3
0.0 3
538.8 4
013010000
013020000
013030000
013040000
013050000
013060000
013070000
014010000
014020000
014030000
014040000
014050000
014060000
014070000
0 0.0

2

1 0.214572

.215772

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
0.0

S bk bk fond b ok ok b ol ot ot e ek fed bt

OO

ok et
» *
-3

b b ok ok el ot ok (ot ol ek fd d ok ek

oo
-3

0

0.35

[o¢]

SLLLeLeee
€O =1 =~ e ~3
]

CIISSCXDDJCQ

SOOI WO = =IO U1 GO D)

A A Ak A A S A T A T A Tk A T A T A A T A Sk S A T A T A A T A T A S A A T AT AT AT AT ASA S A S A AT Ak

* lowest part of pressure vessel
E i = e 32 S 2 2 o b e 3 P 30 S R S i i = i e S e e S T e 2

10110000
10110100
10110101
10110201
10110301
10110401
10110501
10110601
10110701
10110801
10110901

1

0.
0.

4
01

g8 4

=
ot

0.0

2

1 0.250000

0.232000

010000 00000 1
000000000 00000 8

0.0

0 0.
0 10. 10. 0. 0. 0. G.
0 10. 10. 0. 0. 0. O.

1

1.0
1.0
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A TA kS k Sk Sk Tk Tk A T A A Tk Tk S A Tk TA AT A A TA TR S A TR T A SR SATATA SRSk SATASASATAS

10120000

. 10120100

10120101
10120201
10120301
10120401
10120501
10120601
10120701

1 4
0 1
3
1 3
0.0 3
558.8 4

2

1

0.

0.181500

012010000 00000
022070000 00000

0 0.0

0.0

10120801 0.0 10. 10. 0. 0. 0
10120901 0.0 10. 10. 0. 0. ©

*

10140000
10140100
10140101
10140201
10140301
10140401
10140501
10140502
- 10140503
10140504
10140505
10140506
10140507
10140601
10140602
10140603
10140604
10140605
10140606
10140607
10140701
10140801

10140901
Tk

10930000
10990100

7 4
0 1
3
1 3

0.0 3
558.8 4
014010000
014020000
014030000
014040000
014050000
014060000
014070000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
0 0.0

1 4
01

2

2

1

1
1
0.0
. 0.
. 0.

0.

0.199500

00000
00000
00000

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
0.0

0.0 10. 10. 0. 0. 0.
0.0 10. 10. 0. 0. 0.

1

COOODOOOO O = bt fd =t pd pd

oo

0.

171500 0
1 0.51985 1
11 0.51985 1
1.01
1.01

171500 0

0.12353
0.86882
0.86000
0.57334
0.86000
0.86332
0.12353
0.12353
0.86882
0.86000
0.57334
0.86000
0.86832
0.12353

e =t bt b el b et et et ok et et et
3O OB G DN = =3 O LT 1B GO BN

]

i
(o= o Ry
~ =3

171500 0
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10990101 3 0.199500
10990201 1 3

10990301 0.0 3

10990401  558.8 4

10990501 099010000 00000 1 1  0.55248 1

10990601 000000000 00000 O 1  —--0.55243--1

10990701 0 0.0 0.0 0.0 1

10990801 0.0 10. 10. 0. 0. 0. 0. 1.0 1

10990901 0.0 10. 10. 0. 0. 0. 0. 1.0 1

*

A A Tk kT A A Tk A S A Tk T A Tk A A S A Tk Tk T A T A TA S A TA S A TR SR SATATASASATA T AT A =4S
* upper plenum of pressure vessel

E T 2 b £ 38 SR P R T B R e T = a5 b = £ 3 0 S S LT 3 %

10150000 1 4 2 1 0.171500 0
10150100 0 1

10150101 3 0.199500

10150201 1 3

10150301 0.0 3

10150401  558.8 4

10150501 015010000 00000 1 1  1.02406 1
10150601 000000000 00000 O 1  1.02406 1
10150701 0 0.0 0.0 0.0 1

10150801 0.0 10. 10. 0. 0. 0. 8. %.8 %

10150901 0.0 10. 10. 0. O. 0.
*

L e 3 3 3 39 E9 3 T = 2 2 - P P R S R = P P S P S Rt P Y e T T
* extended upper plenum structure

L AR A T A Tk A T kA A Tk R A A kA S A T A A T R A T A A Tk A A Tk SA S AT A TA Sk TA T ATk Sk S A =%

10160000 1 4 2 1 0.171500 - 0
10160100 O 1

10160101 3 0.199500

10160201 1 3

10160301 0.0 3

10160401  558.8 4
10160501 016010000 00000 0.75747 1

1 1
10160601 000000000 00000 O 1  0.75747 1
10160701 0 0.0 0.0 0.0 1
10160801 0.0 10. 10. 0. 0. 0. 0. 1.0 1
10160901 0.0 10. 10. 0. 0. 0. 0. 1.0 1
*

L 3 0 2 35 1 £ e 4 3 = 18 33 3 St e e e 5 e 8 1 P L P e
* upper plenum to upper head side structure ( partl )

L 22 o b b o 28BS 3 - T S 35 S I S et 2 2 L S B P
10161000 1 .4 2 1  0.129000 0

10161100 O 1

10161101 3 0.146000
10161201 1 3
10161301 0.0 3
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10161401  553.8 4

10161501 016010000 00000 1
10161601 019010000 00000 1
10161701 0 0.0 0.0 0.0
10161801 0.0 10. 10. 0. 0. 0. 0.
10161901 -0.0 10.-10. 0. 0. 0. 0.
*

1 057534 1
1 057534 1
1

1.01

1.01

E3 3 2 3 S 3= B 0 2= B et 1 = e B 4 S5 B = e S0 o 2 b e e 1 R e e e e
* upper plenum to upper head side structure ( part 2)

Ak Rk Tk kA Tk kA Sk ek T kA Tk Rk kA A Tk S A A T A T A S A Tk Tk A A A S A Sk Tk Sk Sk TSk =k =%k
10162000 1 4 2 1 0.100000 0

10162100 0 1

10162101 3 0.105000

10162201 1 3

10162301 0.0 3

10162401  558.8 4

10162501 016010000 00000 0.86798 1

1 1
10162601 019010000 00000 1 1  0.86798 1
10162701 0 0.0 0.0 0.0 1

10162801 0.0 10. 10. 0. 0. 0. 0. 1.0 1

10162901 0.0 10. 10. 0. 0. 0. 0. 1.0 1
*

E 3 3 b b 3= 4 5 35 3= 358 5 35 3 9 B S e R £ e o 5 e b i e ]
* upper plenum to upper head side structure ( part 3) : rectangular
P2 22 12 2 R 3t B 0 8 S 2 3 RS S0 B A o e e e 3 = 2 e 2 e g 3 S
10163000 1 4 1 1 0.000000 0

10163100 0 1

10163101 3 0.010000

10163201 1 3

10163301 0.0 3

10163401 558.8 4

10163501 016010000 00000 1 1  0.01670 1

10163601 018010000 00000 1 1  0.01670 1

10163701 O 0.0 0.0 0.0 1

10163801 0.0 10. 10. 0. 0. 0. 0. 1.0 1

10163901 0.0 10. 10. 0. 0. 0. 0. 1.01

*

Ak Sk AT Sk AT kA E A S A A S AT AT AT AT ATASA S ASATATATA SR SATSATATASASATATATA TRk Tk=
* upper plenum to upper head-side structure ( part 4) : rectangular
b33 32 =0 1= =2 8 =5 = B9 R0 = 3 30 0 5 3= 2 3 0 S 8 H R i e R 18 00 11 B 5 ot i it
10164000 1 4 1 1 0.000000 0

10164100 0 1

10164101 3 0.035000

10164201 1 3

10164301 0.0 3

10164401  558.8 4

10164501 016010000 00000 1 1  0.12900 1

10164601 019010000 00000 1 1  0.12%00 1
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10210602

169

10164701 0 0.0 0.0 0.0 1
10164801 0.0 10. 10. 0. 0. 0. 0. 1.0 1
10164901 0.0 10. 10. 0. 0. 0. 0. 1.01
*
Tk SR A A A T A A Tk Tk Sk A A A S A A Sk A Tk A Tk Tk Sk A SR SRS AT A Sk S A S A TA TS A Tk
* —upper -head structure ( part 1)
Kk ek Ak Tk A kS Tk R Tk Sk Rk Ak S A Sk T Ak Tk Tk TRk Tk Tk Tk Tk TR TRk T ATk Tk =k Tk Tk =k =%
10180000 1 4 2 1 0.190000 O
10180100 O 1
10180101 3 0.218000
10180201 1 3
10180301 0.0 3
10180401 558.8 4
10180501 018010000 00000 1 1  0.37030 1
10180601 000000000 00000 O 1  0.37030 1
10180701 O 0.0 0.0 00 1
10180801 0.0 10. 10. 0. 0. 0. 0. 1.01
10180901 0.0 10. 10. 0. 0. 0. 0. 1.01
*
b3 3 e S e S I I e b =t b e e 3 e e e S et e = b 2=t ]
*x upper head structure ( part 2 )
Kk A A A Tk A kR A A A A S A A A T R A A T A T A Tk A T A TR A S A S A TA T A Tk Sk Tk S A Tk =%k
10190000 1 4 2 1 0.190000 0
.10190100 0O 1
10190101 3 0.218000
10190201 1 3
10190301 0.0 3
- 10190401 558.8 4
10190501 019010000 00000 1 1  2.72586 1
10190601 000000000 00000 O 1 2.72586 1
10190701 ©0 0.0 0.0 0.0 1
10190801 0.0 10. 10. 0. 0. 0. 0. 1.01
10190901 0.0 10. 10. 0. 0. 0. 0. 1.0 1
* .
ARk A TR TA TR TA S AT A TR TR S A TATASATA TR T AT ASATATATASATASATASRSATATASASATASAS
* upperhead to downcomer structure
*=*=*=*=*=*=*=*=*=*=*=*=*=*=*=*=*=*=*=*’-"*=*=*=*=*‘—'*=*=*=*=*=*=*=*=*;*=
10210000 3 4 2 1 0.024600 0
10210100 O 1
10210101 3 0.030150
10210201 1 3
10210301 0.0 3
10210401  558.8 4
10210501 021010000 00000 1 1  9.25200 1
10210502 021020000 00000 1 1  6.00900 2
10210503 021030000 00000 1 1  1.10200 3
10210601 000000000 00000 C 1  9.25200 1
000000000 00000 O 1  6.00900 2



10210603 000000000 00000 O 1  1.10200 3
10210701 0 0.0 0.0 0.0 3

10210801 0.0 10. 10. 0. 0. 0. 0. 1.0 3
10210901 0.0 10. 10. 0. 0. 0. 0. 1.0 3
*

P = T Tt T T 0 L 0 T P P e B L e T e P L e e e e TP L T T 0 30 3 T
* upper downcomer : connecting cold legs

A AT T A TR TR TATA S A TR T AT TA TR T TATATATA A TR TATASA TATATATATATATATA TSk =k
10200000 1 4 2 1 0.125000 0 '

10200100 0 1 :

10200101 3 0.164150
10200201 1 3

10200301 0.0 3

10200401  558.8 .4

10200501 020010000 00000 1 . 1
10200601 000000000 00000 O 1 0.923 1
10200700 0 0.0 0.0 0.0 1

10200801 0.0 10. 10. 0. 0. 0. 0. 1.0 1

10200901 0.0 10. 10. 0. 0. 0. 0. 1.01

*

Ak Tk Rk Tk kA Ak kT A T A T A A A Sk Tk A T A Ak A A Tk A Tk TR T AT AT A S A Tk Sk Sk Tk Tk
* internal trefoil shaped pieces in upper downcomer : Recangular

ATk kS A A Sk Sk kA A S A Sk T A T A A kA S A A T A Tk T A T A A T A DA S A TATASA S A T A S A S ATAT AT A
10201000 1 4 1 1 0.000000 0

10201100 0 1

10201101 3 0.003000

10201201 1 3

10201301 0.0 3

10201401 558.8 4

10201501 020010000 (00000 1 1 0.33000 1

10201601 000000000 00000 O 1  0.33 1

10201701 0 0.0 0.0 0.0 1

10201801 0.0 10. 10. 0. 0. 0. 0. 1.0 1

10201901 0.0 10. 10. 0. 0. 0. 0. 1.01

.

AT T Th A TR T A TA ATk SR TR TATA S A TATATATATATATATASATATATATATASKSATATATATAS
* downcomer heat structure .

Ak A A A A Tk T A A A A A T A S A A T A S A Ak S A A Tk ATk Sk Sk T A TA S A=A Tk Sk Sk =k =%k
10220000 6 4 2 1  0.086500 0

10220100 0 1

10220101 3 0.105000

10220201 1l 3

10220301 0.0 3

10220401  558.8 4

10220501 022010000 00000 1 1  1.41700 1
10220502 022020000 00000 1 1  1.41700 2
10220503 022030000 00000 1 1  1.41700 3
10220504 022040000 00000 1 1  1.41700 4
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10220505 022050000 00000 1 1° 0.40900 5
10220506 022060000 00000 1 1  0.53300 6
10220601 000000000 0000 O 1  1.41700 1
10220602 000000000 00000 O 1  1.41700 2
10220603 000000000 00000 O 1  1.41700 3
10220604-—---000000000 00000 O 1  1.41700 4
10220605 000000000 00000 O 1  0.40900 5
10220606 000000000 00000 O 1- 0.58900 6
10220701 0 0.0 0.0 0.0 6

10220801 0.0 10. 10. 0. 0. 0. 8. %.8 g

10220901 0.0 10. 10. 0. 0. 0.
*

3= 2 0 3 12 0 e 3t 2= 0 b 2 it b 2 2 22 B 353 R e e R e 2 T 2 b 2 b
* lower downcomer : connecting lower plenum

E 3 = T2 T R R e 3 S R S L S o R s b 2 R e o g b e s o R
10221000 1 4 2 1 0.193000 0

10221100 0 1

10221101 3 0.247000

10221201 1 3

10221301 0.0 3

10221401  558.8 4

10221501 022070000 00000 1 1  0.80202 1

10221601 000000000 00000 O 1  0.80202 1

10221701 -0 0.0 0.0 0.0
10221801 0.0 10. 10. 0. 0. 0. 0. 1.0 1
10221901 0.0 10. 10. 0. 0. 0. 0. 1.0 1
*

ok

khkkkhkhkkhkkhkkhkkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkkhkkkhkhkhhkkhkhkhhkhkhkkkhkkhhkhhhhkhhhkhhkhhkkd
* loop heat structures
khkkkhkhhkkkrkkkkkhkkhhkkhkkhkkhkkkhkdkhkhkkhkhkrkhkhkkkhkkhkhkhkhkkkkkkhhkhkhkhkkkhkhkhkikkhkhkk

*
kkkkkkkhkkkkhkhkhkkkhkkkkhkhkkkhkhkhkhkhkhkkkkkkkhkrhhkkkhkhkhkhkkhkhkkkhhkkkkhkhkhhkkhkkkhkkk

* ht str no. 31, 32, 33

AAEKKAAAAAALAAAAEAAEAKAARAAXAAKAARAAAAKAAARAAARKAAARKEA R A AR AR A A AR Ak Ak hkkkk

*

10311000 21 6 2 1 0.059 0
10311100 0

10311101 5 0.075
10311201

10311301 0.0
10311400

10311401 563.300 6
10311501 031010000 10000
10311502 032010000 10000
10311503 033010000 10000
10311504 033020000 O
10311505 033030000 O

oo | o)

bt d
b=t et et et
oHooe
qupé

ek
€T €O OO 13

252
33
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10311506
10311507
10311508
10311509
10311510

10311511 --

10311512
10311513
10311514
10311515
10311516
10311517
10311518
10311519
10311520
10311521
10311601
10311602
10311603
10311604
10311605
10311606
10311607
10311608
10311609
10311610
10311611

- 10311612

10311613
10311614
10311615
10311616
10311617
10311618
10311619
10311620
10311621
10311701
10311301
10311901
*

kkkkkkkkkkkkhkkhkkhkkkhkkkhkhkkhkkkkhkkhkkkkkkkkkkkkkkkhkkkkhkkkkkkkhkkkkkk

*

khkkkkkkkkkkhkkkkkbhkhkhkhkhkkkhkhhkkhkhkkkhkkhkkhkrhhkkkhkhkkhkkhkhkkkkkkkhkkkkkkikk

1 0.059

10351000
10351100
10351101
10351201

034010000
034220000
041010000
042010000
043010000
043020000
043030000
044010000
044220000
051010000
052010000
053010000
053020000
053030000
054010000
054220000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
(000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000080000
0.
0.

OO0 O

0
10.0
10.0

OO0 OOOOOOOOOOOO O bt bt pml pod Jomd ok b3 i o ok ot ot b fod ok

bt |
e
oo
oo

ht str no. 35, 45, 55

15
0
)
1

6

2

1
0.075
5.
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© O Ot 1 1t et bt b bt et e okt ot e ot et bt bt ettt e e e e

0.
0.

0.7980
0.7930
1.1941
0.5

0.7977

~1-4430-

0.5506
0.7930
0.7980
1.1941
0.5941
0.7977
1.4480
0.5506
0.7930
0.7980
1.1941
0.5

0.7977
1.4430
0.5506
0.7980
0.7930
1.1941
0.5

0.7977
1.4430
0.5506
0.7980
0.7930
1.1941
0.5941
0.7977
1.4430
0.5506
0.7930
0.8980

0. 1.
0. 1.

0

Woo-IM

11

21
21



10351301 0.0 5
10351400 0
10351401 559.000 6
10351501 035010000 O 1 1 0.4189 1
10351502 035020000 O 1 1 1.94015 2
10351503--—- 035030000 - 0 - 1 1 -~ 2.22285 3
10351504 035040000 O 1 1 0.820 4
10351505 035050000 10000 1 1 2.0697 9
10351506 045010000 O 1 1 0.4189 6
10351507 045020000 O 1 1 1.94015 7
10351508 045030000 O 1 1 2.22285 8
10351509 045040000 O 1 1 0.820 9
10351510 045050000 10000 1 1 2.0697 10
10351511 (055010000 O 1 1 0.4189 11
10351512 055020000 O 1 1 1.94015 12
10351513 055030000 O 1 1 2.22285 13
10351514 055040000 O 1 1 0.820 14
10351515 055050000 O 1 1 2.0697 15
10351601 000000000 O 0 1 0.4189 1
10351602 000000000 O 0 1 1.94015 2
10351603 000000000 O 0 1 2.22285 3
10351604 000000000 O 0 1 0.820 4
10351605 000000000 O 0 1 2.0697 5
10351606 000000000 O 0 1 0.4189 6
10351607 000000000 O 0 1 1.94015 7
10351608 000000000 O 0 1 2.22285 8
10351609 000000000 O 0 1 0.820 9
- 10351610 000000000 O 0 1 2.0697 10
10351611 000000000 O 0 1 0.4189 11
10351612 000000000 O 0 1 1.94015 12
10351613 000000000 O 0 1 2.22285 13
10351614 000000000 O 0 1 0.820 14
10351615 000000000 O 0 1 2.0697 15
10351701 0 0 0 0 15
10351801 0. 10.0 10.0 0. 0. 0. 0. 1. 15
10351901 0. 10.0 10.0 0. 0. 0. 0.1. 15
Y ) .
AEAEKAKEAKERAKREAREAAAAERIAAKRKEAAAAAAAAKREAEK AR A kAR AkAAkkAkkhkhkAhkkkkkikkkikkik
* ht str no. 36-1, 46-1, 56-1
KEEKEAKRKAEAAEAAKEAAAAKRAKRAKXRAK A I KA I AARA IR AR KRk ARk khkkhkhkkkhhkhkihhhkhhkrhkhkhkkkk
. .
10361000 3 6 2 1 0.059 0
10361100 0 1
10361101 5 0.060
10361201 1 5
10361301 0.0 5
10361400 0
10361401 559. 6
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10361501
10361502
10361503
10361601
10361602

10361603 .

10361701
10361801
10361901
*

kkkkkkkhkkkkkkkhkkhhkhkkkkkhkhkhhkkhkhkhkkhkkhkhkkkkhkhkhkhhkkkhhkhkhkhkkkhkkhkkkhkkkkk

*

kkkkkkhkkkhkkkkhhkkkhkhkdhkhkkhkhhkhkhkhhkhhhkhkhkkkkhhhkkhkhkkkkkhkhkkhkhkkhkhkkhhkhkkdkk

*

10362000
10362100
10362101
10362201
10362301
10362400
10362401
10362501
10362502
10362503
10362601
10362602
10362603
- 10362701
10362301
10362901
*

kkkkkkkkkhkkkkkkhkkkkkkkkkkkkkkkkhkkkkkkkkhkkkkkkkkkhkhkkhkkkhkkkkkkkkkkkkkkkk

*

kkkkkkkhkkkkkkkkkkhkkkkhkkkhkkhkhkhkhkkkhkhhhkkhkkkhkkhkkdhkhkhkhkkhkkkhhhkhkhhkkhkkkikk

10371000
10371100
10371101
10371201
10371301
10371400
10371401
10371501
10371502
10371503
10371504
10371505
10371506
10371507

036010000
046010000
056010000
000000000
000000000

-000000000

0
0..
0.

COOOOO

0
10.0
10.0

1
1
1
27717
2777

- 2177

10.0
10.0

OO O et bt i 1

OO
. »

ht str no. 36-2, 46-2, 56-2

3 6
0
5
1
0.0

559.
036010000
046010000
056010000
000000000
000000000
000000000

0

0.

0.

2

OO OCOOO

0
10.0

1

[y

Do

1
1
1
2778
2778
2778

0.059
0.06008

10.0
10.0 10.0

1
1
1
1
1
1
0
0
0

ht str no. 37, 38, 39

15 6
0
5
1
0.0

2

559.000

037010000
037020000
033010000
039010000
039020000
047010000
047020000

0
10000
10000
0
10000
0
10000

1

1
0.075

oot

Pt [t e et e et

6
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1t bt bt et e et

0.059

0.
0.

0.350
0.350
0.350
0.350
0.350

-0.350-

0

0

0

0. 0.
0. 0.

SLLeee
=Y=J-F X XTI X RERER
L gt an

32 [(To N &3]
S

OO OO0
S
(=)}

CIICDCJ\*JCIICIIED
[TaX &) N I]

0.
0.

1.
1.

1.
1.

OOOOCQCLIBJFJCOCOFH

WLWW LD LD =
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10371508
10371509
10371510
10371511
10371512
10371513
10371514
10371515
10371601
10371602
10371603
10371604
10371605
10371606
10371607
10371608
10371609
10371610
10371611
10371612
10371613
10371614
10371615
10371701
10371801
10371901
*

P32 25 2 e 8 b e S 0t o R 2 3 e 8 =t e 3 S 2o 2 = 2 L et e b e R 1 3

*

043010000
049010000
049020000
057010000
057020000
058010000
059010000
059020000
000000000
000000000
000000000
000000000
000000000
(00000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
(00000000
(000000000
0
0.

0. 10.

10000
10000

10000
10000

OO OO OTOOOOOO

0
10.0
10.

COCODOOODOCOOD DD O bkt ok ik ok ok

O
.

(o]
.
o

0.

O = Y = 3 e e i U W 0 i VU B 0 W W Y

o
.
(=}

Pt Ht et et et ot

0.5
0.78406
0.53586
1.05
8.59
-5
0.78406
0.53586

1.05
8.59
0.5

0.73406

0.53586
1.05
8.59
0.5

0.73406
0.53586

1.05
3.53
0.5

0.78406
0.53586

. 0.
0. 1.

0
0.
15

1.

* steam generator tubes heat structures (single loop)

*

Lt 0 20 e b B 2 B 5 5 e S B8 £ B 0 £ B8 S e £ o £ T e B R0 ) i 8 e e 1

*

10341000
10341100
10341101
10341201
10341301
10341401
10341501
10341502
10341503
10341504
10341505
10341506
10341507
10341508
10341509

20
0

3
0.0 3

960. 4
034020000
034030000
034040000
034050000
034060000
034070000
034110000
034130000
034170000

4
1
3 g.Ollll

2 1

10000

10000
10000
10000
10000
10000
10000
10000

0.00984
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
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.42042

.84084
1.26126
1.68168
2.10210
3.15315
1.52402
3.15315
2.10210

Pt ek €00 CTT BN GO BN
o=

8
9
10
11
12
-13
14
15

10
11
12
13
14
15
15
15



10341510 034180000 10000 1 O 1.68168 17
10341511 034190000 10000 1 0 1.26126 18
10341512 034200000 10000 1 O  .84084 19
10341513 034210000 10000 1 0  .42042 20
10341601 060010000 10000 1 0  .47468 1

--10341602- --060020000 10000 1 0  .94936 2
10341603 060030000 10000 1 0 1.42405 3
10341604 060040000 10000 1 0 1.89873 4
10341605 060050000 10000 1 0 2.37341 5
10341606 060060000 10000 1 0 3.56012 9
10341607 060100000 10000 1 O 1.72072 10
10341608 060100000 -10000 1 0 1.72072 11
10341609 060090000 -10000 1 0 3.56012 15
10341610 060050000 -10000 1 0 2.37341 16
10341611 060040000 -10000 1 O 1.89873 17
10341612 060030000 -10000 1 O 1.42405 18
10341613 060020000 -10000 1 O  .94936 19
10341614 060010000 -10000 1 0  .47468 20
10341701 0 0.0 0.0 0.0 20

10341301 0.01968 10. 10. 0. 0. 0. 0. 1.0 20
10341901 .03503 10. 10. 0. 0. 0. 0. 1.0 20 * d=inter tube dist.
*

*:*:*:*:*:*:*=*:*:*=*=*=*:*=*=*=*:*:*:*:*:*:*:*:*:*:*:*:*ﬁ*:*:*:*:*:*:
*

*steam generator tubes heat structures : loop b

*

Aok Tk Tk Tk Tk m A T A Ak A Tk Tk Sk AT A Tk AT A T AT AT AT AT Ak S AT AT A A TATATASASAk Sk =R ThS

Cok
10441000 20 4 2 1  0.00934
10441100 0 1
10441101 3 0.01111
10441201 3 3
10441301 0.0 3

10441401 . 560. 4

10441501 044020000 10000 1 0 .42042 1
10441502 044030000 10000 1 0  .84084 2
10441503 044040000 10000 1 0 1.26126 3
10441504 044050000 10000 1 O 1.68168 4
10441505 044060000 10000 1 0 2.10210 5§
10441506 ~ 044070000 10000 1 0 3.15315 9
10441507 044110000 10000 1 O 1.52402 11
10441508 044130000 10000 1 O 3.15315 15
10441509 044170000 10000 1 O 2.10210 16
10441510 044180000 10000 1 O 1.68168 17
10441511 044190000 10000 1 0 1.26126 18
10441512 044200000 10000 1 O  .834084 19
10441513 044210000 10000- 1 O  .42042 20
10441601 070010000 10000 1 0  .47468 1
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10441602
10441603
10441604
10441605
10441606
10441607
10441608
10441609
10441610
- 10441611

10441612
10441613
10441614
10441701
10441801
10441901
*

Eo 20 S B8 S5 it 2 22 S 22 0 B 3 B0 15 Bt 2 e 2 0 B ot e 0 P = S - 3 3

*

070020000
070030000
070040000
070050000
070060000
070100000
070100000
(70090000
(70050000
070040000
(070030000
070020000
070010000
0 0.0

10000
10000
10000
10000
10000
10000
-10000
-10000
-10000
-10000
-10000
-10000
-10000
0.0

0.

€ bt b bt ot ok ot o ek fomd ok ok ot et

0
0
0
0
0
0
0
0
0
0
0
0

0
20

.94936

1.42405
1.89873
2.37341
3.56012

--1.72072-

1.72072
3.56012
2.37341
1.89873
1.42405

.94936

47468

0.01968 10. 10. 0. 0. 0. 0. 1.0 20
.03503 10. 10. 0. 0. 0. 0. 1.0 20 * d=inter tube dist.

xsteam generator tubes heat structures( leop c)

*

=t =t e 0 3 4 2 5 £ RS 3 R P 2 3 I e R R R R I P S A PR P P P S L 2 T

*

10541000
10541100
10541101
10541201
- 10541301
10541401
10541501
10541502
10541503
10541504
10541505
10541506
10541507
10541508
10541509
10541510
10541511
10541512
10541513
10541601
10541602
10541603
10541604
10541605
10541606

20

0

3

3
0.0
50. 4
054020000
054030000
054040000
054050000
054060000
054070000
054110000
054130000
054170000
054180000
054190000
054200000
054210000
080010000
030020000
080030000
080040000
030050000
030060000

LW QO bt i

2

1

01111

0.00984
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

177

.42042
.84084
1.26126
1.68168
2.10210
3.15315
1.52402
3.15315
2.10210
1.68168
1.26126
.34084
42042
474638
.94936
1.42405
1.89873
2.37341
3.56012

2
3
4
9
9

- 10-

11
15
16
17
13
19
20



10541607
10541608
10541609
10541610
10541611
10541612
10541613
10541614
10541701
10541301
10541901
*

*

khkkhkkkhkhkkhkkhkkkkhkkhkkhkhkhkkhkhkkhkhkhkhkkhkhkhkkhkhkhhhhkhkkhkhkrkkkkkkhkkkhkkhrkkk

*

*

10601000
10601100
10601101
10601201
10601301
10601400
10601401
10601501
10601502
10601503
" 10601504
10601505
10601506
10601507
10601508
10601509
10601510
10601511
10601512
10601513
10601514
10601515
10601516
10601517
10601518
10601519
10601520
10601521
10601601
10601602
10601603

080100000
080100000
080090000
080050000
030040000

- 080030000

030020000
030010000
0 0.0

10000
-10000
-10000
-10000
-10000
-10000
-10000
-10000

0.0

0.
. 0.01968 10. 10. 0. 0. 0. 0.
.03503 10. 10. 0. 0. 0. 0.

€ bt b fod o ek et i

0
0
0
0
0
.0.
0
0
2
1
1

0

0
.0

ht str no. 60, 70, 80

khkkkkkhkkkhkkkkrkkkhkhhkhkkkhhkkkkhhkhkhkhkkhkkkhkhkkkhkhkkhkhkkkhkhkhhkkhkhkkhhkhkikk

30 6
0

9

1

0.0

0

560.0
060010000
060020000
060030000
060040000
060050000
060090000
060100000
070010000
070020000
070030000
070040000
070050000
070090000
070100000
030010000
080020000
080030000
080040000
080050000
080090000
030100000
000000000
000000000
000000000

2

5

S
O D O et b et e fed ek foud ok b fod ook ok o ok ok fmd ek et

QOO OCOHOOOOOOHEOOOOOOOOOO

:

1

—t

(=2} o

1.72072
1.72072
3.56012
2.37341
1.89873

- 1.42405

.94936
47468

20 -

10
11
15
16
17
138
19
20

90 * d=inter tube dist.

0.023775 0
0.03335
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10601604
10601605
10601606
10601607
10601608
10601603
10601610
10601611
10601612
10601613
10601614
10601615
10601616
10601617
10601618
10601619
10601620
10601621
10601701
10601301
10601901
*

000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000

0

0.

0.

OO0 OOCOCTOODOOOODOOOOOOO

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10.0  10.0
10.0 10.0

S e e e e e e ey e e el el g

oo
. L]

I I S T T R O SN

NOROTTOOOMNM IO IO
S S
w w

OO OCOMN I
. . o

(%)

(37

4
)
9
10
11
12
13
14
15
19
20
21
22
23
24
25
29
30
30
0. 1. 30
0. 1. 30

dhkkkkhkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkhkhkkkkkhkkkkkkhkkkkkk

ht str no. 61-1, 71-1, 81-1

AAkAKKIKEAKAKKAKAAKKRAKAKRRRKAAAI AR IRk khkkhkhkhkkkkkkkhhkkhkhkkhkhkhkhkhhhkhkkkk

*

*
10611000 3 6 2 1 0.03290 0

- 10611100 0 1
10611101 5 0.04038
10611201 1 5
10611301 0.0 5
10611400 0
10611401 560. 6
10611501 061010000 O 1 1 0.158 1
10611502 071010000 10000 1 1 0.158 2
10611503 081010000 O 1 1 0.158 3
10611601 000000000 O 0 1 0.158 1
10611602 000000000 O 0 1 0.158 2
10611603 000000000 O 0 1 0.158 3
10611701 0 0 0 0 3
10611801 0. 10.0 10.0 0. 0. 0. 0, 1. 3
10611901 0. 10.0 10.0 0. 0. 0. 0. 1. 3
*
khkkkkkhkhkhkhkhkhkhkkhkhkkhkhkhkhkhkdhkhkhkkhkhkkhkhkhkkhkkhkkkhkhkhkkhkhkkhkkhkkkkkhkkikhkhkhkkhhkhkkkkkx
* : ht str no. 61-2, 71-2, 81-2
AAEAAEEAAAKARAAEIKKAAAAAAAAAAAKAAKAAAKAAAKRkAkhkhkKkhkkhkhkkkkkhkhkhkkhkhkhkkkkhkhkkkk
*
10612000 6 6 2 1 0.02493 0
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10612100
10612101
10612201
10612301
10612400
10612401
10612501
10612502
10612503
10612504
10612505
10612506
10612601
10612602
10612603
10612604
10612605
10612606
10612701
10612301
10612901
*

*

kkkkkkhkkkkkhkkhkhkhkhkkkkkhkhkkhkkkhkkkkhkkkkhkhkhkhkhkkhkkhkhkhkkkkhkhkkhkkkkhkkkhkhkkhkkkkk

*

10621000
- 10621100
10621101
10621201
10621301
10621400
10621401
10621501
10621502
10621503
10621601
10621602
10621603
10621701

0

5

1
0.0

560.
061020000
061030000
071020000
071030000
081020000
081030000
000000000
000000000
000000000
000000000

- 000000000

000000000
0
0.
0.

0

10000

0

10000

OO ODODOOoOOO

omd

0.03211

oo,

OO O O b=t pmd ot fmd ok |2

0

10.0  10.0

10.0 10.0

=R = e e e e

ht str no. 62, 72, 82

3 §
0
9
1
0.0

560.
062010000
072010000
082010000
000000000
(000000000
000080000

10000
10000

COOO

2 1

i

0.1245

-0.137

oo,

O OO = i

0

0.
0.

0.7952

0.900
0.7952
0.900
0.7952
0.900
0.7952
0.900
0.7952
0.900
0.7952
0.900

0

0.

0.

0

et
ooooodm

0.
0.

khkkkkhkkhkkhkkhkhkhkhkhkhkkhhkhkhkhkkhhkhkhkkhkhkhkkhkkkhkhkkkhkkkkhkhkkhkkhkkhkhhkhkkhkkkhhhkhkkk

1.
1.

TN N QO OO = O T QO D\ =it

0.
0.

0. 1.
0. 1.

10.0
10.0

10.0
10.0

10621301 0.
10621901 0.
*

kkkkkkhkkkkkhkkkkkhkkkkkhkkkkkkhkkhkkkkkkkhkkkkkhhkhkhkhkkkhkkhkhkhkhkkhkhkkhkkkkk

* ht str no. 63, 73, 83

khkkhkkkkkhkkkkkhkkhkkkhkhkhkkhkhkhhkkhkkikkkhkkkhkkhkhkhkhkhkhhhhkhhkhkhkkhkhkkhkhkhkkhkkk

COOHRHHMHM
O OO et et bt ot it
€0 €0 €O €9 D\ =2 €I O\ 1=

*
10631000 3 6 2 1 0.2695 0
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10631100 0 1

10631101 5 0.282

10631201 1 5

10631301 0.0 5

10631400 0

10631401 560. 6 ' '

10631501 063010000 10000 1 1 2.16 1
10631502 073010000 10000 1 1 2.16 2
10631503 083010000 O 1 1 2.16 3
10631601 -000000000 O 0 1 2.16 1
10631602 000000000 O 0 1 2.16 2
10631603 000000000 O 0 1 2.16 3
10631701 0 0 0 0 3
10631801 0. 10.0 10.0 0. 0. 0. 0. 1. 3
10631901 0. 10.0 10.0 0. 0. 0. 0. 1. 3
%
khkhkhkkEkhkkAkkAAAAkkAArkAhAkrkhhrkhkkkhkhkrkkkkkkhkkrhkhkhkkkhkkkkkkhkkkkhkkhkhhkhkk
* ht str no. 64, 65, 74, 75, &4, 85

dkhkkkkkhkkkkrkhhkhkkhkkhkkhkkhkhhhkhkhkhkkkkhkhkhkhkhhhhkhkkkkhkhhkhhkdhhhkkkhkhkhhkhhik

10641000 6 b 2 1 0.088 0

10641100 0 1
10641101 5 ’ 0.0955
10641201 1 5
.10641301 0.0 5
10641400 : 0
10641401 550. 6
10641501 064010000 10000 1 1 0.3375 1
" 10641502 065010000 10000 1 1 0.8275 pA
10641503 074010000 10000 1 1 0.3375 3
10641504 075010000 10000 1 1 0.8275 4
10641505 084010000 10000 1 1 0.3375 5
10641506 085010000 O 1 1 0.8275 6
- 10641601 000000000 O 0 1 0.3375 1
10641602 000000000 O 0 1 0.8275 2
10641603 000000000 O 0 1 0.3375 3
10641604 000000000 O 0 1 0.8275 4
10641605 000000000 O 0 1 0.3375 5
10641606 000000000 O 0 1 0.8275 6
10641701 0 0 0 0 6
10641801 0. 10,0 100 0. Q. 0. 0. 1. 6
10641901 0. 10.0 100 0. 0. 0. 0. 1. 6
*
KAEAKIEAKIAAKEAKAAAKAAKREAARKEXARAAAREAARERAR AR Ak AKAR KR AAAKARA ARk Ak kkkhkhkkkk
* ht str no. 66, 76, 86
FAKEAKEKAKKEAKAAAAIEAALTRRAARAARAR KA AR AA A A A KA RE A Ak ARk AT kA hkhkkhkhkhhkkk
10661000 3 6 2 1 0.02991 0
10661100 0 1
10661101 5 0.03741
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10661201 1 9

10661301 0.0 5

10661400 0

10661401 550. 6

10661501 066010000 10000 1 1 1.9815 1
10661502--- 076010000 10000 1 -1 1.9815 - 2
10661503 086010000 O 1 1 1.9815 3
10661601 000000000 O 0 1 1.9815 1
10661602 000000000 O 0 1 1.9815 2
10661603 000000000 O 0 1 1.9815 3
10661701 0 0 0 0 3
10661801 0. 10,0 10.0 O0. 0. 0. 0. 1. 3
10661901 0. 10,0 10.0 0. 0. 0. 0. 1. 3
*
kkkkkkhkkkkhkkhkkkkkhkhkhhkkkhkhkhkkkhkhkhkkkhkkkkkkkhkhkhhkkhkkhkhkkhkhkkhkthkhkhkkhkkkhkkkd
* ht str no. 68, 78, 88
kkkkkkhkkkhkkkhkkhkkhkkhkhkhkkhkkkkhkkkhkkkrhkhkhkhkhkkkhkkhkkhkkkhkhkhkhkkhhkkhkkhkkkkhkhktkk
*

10681000 3 6 2 1 0.3265 0

10681100 0 1

10681101 5 0.3365

10681201 1 5

10681301 0.0 5

10681400 0

10681401 560. 6

10681501 068010000 10000 1 1 0.4 1
10681502 078010000 10000 1 1 0.4 2
10681503 088010000 O 1 1 0.4 3
10681601 000000000 O 0 1 0.4 1
10681602 000000000 O 0 1 0.4 2
10681603 000000000 O 0 1 0.4 3
10631701 0 0 0 0 3
10681801 0. 10.0 100 0. 0. 0. o0. 1. 3
10681901 0. 10.0 10.0 0. 0. 0. 0. 1. 3
*
kkkkhkkkkthkhkkhkhkhkhkkhkhkkhkhkkkhkkthkhkhkhkhkhhkhkhkhkhkhkkhkhkkhkhkkhkkhkhkhkhkhkhkhkkhkhkihkhhkhhkikikk
* ht str no. 67-1/8, 77-1/8, 87-1/8
KEAEKKERAAKAAKKAKKEARKRAKREKKKAKEAARRAAEAAEAkAkI ARk AkkhkAkkhkhkkhkhkkkrkkkhkhkdhkhkkhikikhkk
*

10671000 24 6 2 1 0.04303 0

10671100 0 1

10671101 5 0.05109

10671201 1 5

10671301 0.0 5

10671400 0

10671401 550.0 6

10671501 067010000 10000 1 1 1.481 1
10671502 067040000 O 1 1 1.5 4
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10671503
10671504
10671505
10671506
10671507
10671508
10671509
10671510
10671511
10671512
10671513
10671514
10671515
10671516
10671517
10671518
10671601
10671602
10671603
10671604
10671605
10671606
10671607
10671608
10671609
10671610
10671611
" 10671612
10671613
10671614
10671615
10671616
10671617
10671618
10671701
10671801
10671901
*

khkkAkkkhhkhkhkhkkkkkrkkAkhkkkkkhkhkkkhhkkhkhkhkhhkhkhkhkkhkkkkhhkhkkhkhkhkhkkkkkrkhkkkkk

*

Khkkkkkkkkkkdkhkkkhkkkkkkkkkkkkkkkkhkhkhkhhkkkkhkkhkhkhkhkkhhkhkkkkkkhkkkkhkhkhkhkkk

*

10672000
10672100
10672101
10672201
10672301
10672400

067050000
067060000
067070000
067080000
077010000

077040000

077050000
077060000
077070000
077080000
(87010000
087040000
087050000
087060000
087070000
(87080000
000000000
(00000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000080000
0.
0.

0000

COOHOODODOO

0000

OO0 OO OOOCOOOOOOOOOHOO

CODOOODOOOOCCOOOODO O b i bt it el = ot b ok ot ok b ok fd o d

0
10.0 10.0
10.0 10.0

o0
—

g.osbcaooc:ch;hsbosooo

—

—

E:)SD(=Dr-lF—lr—‘f:DS:)f:’bJ!-Jr—‘SD(:3<:>F4I—JF—ls:)SD(:Dr-lr—lF4<:D<:>CD"JF-‘P-1CD1CD<:>F4
. - - L] . . . » . . . . . * . . .
-t

s:)s:)CDﬂD-CI)bO¢=DEIISS|C>C3)OO(=>(3183|D>C3)CO(:DCJIgSl£>C3)CX)C:>Cﬂ

0.
0.

== e e e ey e ey el e e e e e e e ey e e ey e e e e

ht str no. 67-9, 77-9, 87-9

3 6
0
)
1
0.0

2

1

-t

0.08034 0

0.03734

[==R& 4
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10672401 957, 6

10672501 067090000 O 1 1 0.2 1
10672502 077080000 10000 1 1 0.2 pA
10672503 087090000 0 1 1 0.2 3
10672601 000000000 O 0 1 0.2 1
10672602 - 000000000 O 0 1 0.2 A
10672603 000000000 O 0 1 0.2 3
10672701 0 0 0 0 3
10672801 0. 100.0 10.0 0. 0. 0. 0. 1. 3
10672901 0. 10.0 10.0 0. 0. 0. 0. 1. 3

*
*hkhkkkkkkkkAhkhkkhkkhkkhkhkhkrhkhkrkhkhkdkhhkhkhkhkhhhkhkkkhkkkhkkkhkkhkhhhkkkhkhkkhhhkhkkkkkkk
= pressurizer heat structures
dhkkkkhkkhhkhkhhkkrhkkAkAETrhkkkhkAkkhkkkhkhkhhhhkhkhkhkkkdkhhkkhkkkkhkhhhkkdhhhhkkhkkkik

*
kkkkkkkkhkkhkkkkkhkkhkhkhhkhkkkhkhkhkkkkhdhkhkhkkhkhhkkhkdkhkkhkhhkhkkhkkhkhkkhhkk

* ht str no. 91-1

khkkhkkkkkhkkARAkAkAAkAkrkARAIkhAkAAAAAAk Ak hkkkkhkkkhkkhkhkhkhkkhhhkkhkkkhhkhkhkkhkkhkhhkhkk

10911000 1 6 2 1 . 0.08093 O

10911100 0

10911101 5 0.09593

10911201 1 5

10911301 0.0 5

10911400 0

10911401 963. - b

10911501 091010000 O 1 1 0.105 1

10911601 000000000 O 0 1 0.105 1
- 10911701 0 0 0 0 1

10911801 0. 10.0 100 0. 0. O0. 0. 1. 1-

10911901 0. 100 100 O©0. 0. 0. 0. 1. 1

*
kkkkkkkkkhkkhkhkhkkkkhkkkhkkkkhkkkhkkhkhkkkhkkkkkkhkrhhkhkhkhhkhkkhkhkkhkkhhkhkkhkkkhkk

* ht str no. 91-2

kkkkkkkkkkkkkhkkkhkhkkkhkkkkkkkkkhkhkkhkkkkkhkhkkkkhkhkhkhhkhhkhkkhkhhkhkkhkhkhkhhkkhkkk

10912000 1 6 2 1 0.09974 0

10912100 0 1

10912101 9 0.11474

10912201 1 9

10912301 0.0 5

10912400 0

10912401 563. 6

10912501 091020000 0 1 1 0.892 1
10912601 000000000 O 0 1 0.892 1
10912701 0 0 0 0 1
10912301 0. 1000 100 0. 0. 0. 0. 1. 1
10912901 0. 100 10,0 0. 0. 0. 0. 1.1
*

khkkkkkkkkhkhkkhkkhkkkkrkhkkhkkkkhkhkkhkkhkhkhkkkkkkrhkhkkkkhkhkhhkhkkkkhhkkhhkhkhkhhkkhkk
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* ht str no. 91-3

FEAKAERAAAAKAAARARAAAARKKAARRARAA kR hkkhkhkkkhkdhhkhkhkhhhkhkhhhhhkkh ik

10913000 2 06 2 1 0.10499 0
1

10913100 :

10913101 5 0.11999

10913201 1 5 A

10913301 0.0 9

10913400 -0

10913401 563. §

10913501 091030000 0O 1 1 5.4145 2
10913601 000000000 O 0 1 5.4145 2
10913701 0 0 0 0 2
10913801 0. 0.0 100 0. 0. 0. 0. 1. 2
10913901 0. 10.0 10.0 0. 0. 0. 0. 1. 2
*

kkkkhkkkhkkhkkkhkkhkkihkhkkhkhkkhkhkhkkhhhkhhkhkkhhkhhkkkhkkhkhhhkkhkhkhkhhkhkhkkhkkhkkhkhkkikk

* ht str no. 91-4

kkkhkkkkkkkkkkkkkkkkkkkhkkkhkhkkkhkhkhkkkkhhkhkkkhhkkkkkkkkkkkhkhkhkhkkkkikkk

10914000 1 O6 2 1 0.08573 0

10914100 1

10914101 5 0.10073

10914201 1 5

10914301 0.0 5

10914400 0

10914401 563. §

10914501 091050000 0 1 1 0.105 1

10914601 000000000 O 0 1 0.105 1
- 10914701 0 0 0 0 1

10914301 0. 100 100 0. 0. 0. 0. 1.1

10914901 0. 10.0 10.0 0. 0. 0. 0. 1.1

*

khkkkkkkkkkkhkkhkhkkkhkkkkkhkhkhkkkkkkhkrkhkkhhkkkkkhkkkhkkhkkhkhkkkkhkhkhhkkhkhkk

* ht str no. 90

khkhkkkkkhkhkkhkkkhkkkkEkhkkhkdhkkkkhkrhkhkkrkkhkkkhkhhkhkkhkhkhkhkhkhkkhkhkhkkhkikkk

*
10901000 3 6 2 1 0.02046 0

10901100 0 1

10901101 5 0.02916

10901201 1 ]

10901301 0.0 o

10901400 0

10901401 563. 6

10901501 0390010000 O 1 1 0.850 1
10901502 090020000 0O 1 1 6.256 2
10901503 090030000 O 1 1 2.690 3
10901601 000000000 O 0 1 0.850 1
10901602 000000000 O 0 1 6.256 2
10901603 000000000 O 0 1 2.690 3
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10901701 0 0 0 0 3
10901801 0. 10,0 10.0 0. 0. O0. 0.1. 3
10901901 0. 10.0 1.0 0. 0. 0. 0.1. 3
*
hkkkhkkkhkhkkkkkhhkhkhkhkhkhkrkkhkkkkkhkthhhkhkhkkrhkhkhkhkhhhkkkdkhkhhkhkhkkhhkhkhkkkhkkkkk
* ht strrno. 91-5 prizer htrs ht struct
hhkkkhkkkkkkkkkkkkkkkhkhhkkkhhkkdhkhkhhkkdkhhkhbhhhhkkkhhkhkkkhkhkhkhhkhkhkkkkkkk
10915000 2 3 2 1 0.0 0

10915100 0 1

10915101 2 0.00525

10915201 1 2

10915301 1.0 2

10915400 0

10915401 563. 3

10915501 O 0 0 0 0.0 2
10915601 91010000 10000 1 1 0.535 2
10915701 789 0.5 0.0 0.0 2
10915801 0. 10. 10. 0. 0. 0.0. 1.2

10915901 0. 10,0 100 0. 0. 0. 0. 1. 2
*

kkhkkhkkhkkkkkhkhkhkkhkhkhkhkkhkhkkhkkhkhhkhhkhhhkhhkhkhkkhhhhkhhkhkhkhhkhkhkkhhkkhkhhkhhkhkk

* power table _
kkkhkkkhkkkkhkhkkkkkkkkhkhkkkkhkkkhkhkhkkkhhkkhkkhkkkhkhkhkhkhkkhhkkhkkkhkhkkkhkhkkhhkhkkkk

20200100 power 0
20200101 0.0 2.857et6
*

kkkhkkkkkhkhkkkkhkkkkkkkhkkkkkhkhkkkkhhkkhkkhkhhhkkkhkkhkkhhkhkkhkkhhkkkhkkkkhkkkkkhkkk

%= rcp heat loss
khkhkkkkhkkkhkkhkhkhkkkkhkkkhkhkkhkkhkkhkkkhkhkhkhkkkkhkhkhkhhkkhkkhkkkkhkhkhkhkkkhkhkkkkhhkhkkkkkk

*
20277700 htrnrate 407
20277701 0. 159155.

*

20277800 htmnrate
20277801 0. 30315.
*

khkkkkkkkkkhkkhkkkkhkkhkkkkhhkhhkkkhkkhkkkkkkhkhkhkkhkhhhhhhhkkhhkhkhkkhkkhikkkk

* pzr heater
khkkkkkkhkhkhkhkkkkkkkhkkdhkhkkhkhkhkrhkhkdhkhkhkhkhkhhkikhhkhkhkkhkhhkhkkhkkhkhkhkhhhhkkkhkkkhkkkkhkk

*

20278900 power 407
20278901 0. 1400.
*

KAk Tk A T A T A A A T A Tk ek kA oA kA A T A S A A S A T A DA Tk AT A T A T A TA A S ATATAk Sk Sk Tk =k
= calculate liquid levels in pressurizer and steam generatois

Ak ek Ak T A TR A Tk A R Tk Tk kA A T A T A Sk ATk T A T A SRk Sk A A T A Tk Sk T AT Ak Sk Tk Sk =k =k =k
20500100 preslev sum 1.0  4.08 1

20500101 0.0 0.105 voidf 091010000
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20500102
20500103
20500104
20500105

*

20500400
20500401
20500402
20500403
20500404
20500405
20500406
20500407
20500408
20500409
20500410
20500411
20500412
20500413

*

20500200
20500201
20500202
20500203
20500204
20500205
20500206
20500207
20500208
20500209
20500210
20500211
20500212
20500213
20500214
20500215

*

20500300
20500301
20500302
20500303
20500304
20500305
20500306
20500307
20500308
20500309
20500310

0.892
5.4145
5.4145

.CJ
bt
2 8

WY N~II= OO
oQ =~ N
(o] [T

HELLepeeeHH
MR B RORD
oo

sum

[{a}d; Nan)
DD OO0 0N
w o

;bc)-;c.oqv-aooc.nmmmooommm

SNoOLLPHHHERHHODoD

g

HEHERHOOo 2
Q0 LN LN N LN © 00 D i D

voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

091020000
091030000
091040000
091050000

10.421 1
011010000
012010000
013010000
013020000
013030000
013040000
013050000
013060000
013070000
099010000
015010000
016010000
018010000

10.60282 1
060010000
060020000
060030000
060040000
060050000
060060000
060070000
060080000
060090000
060100000
061010000
061020000
061030000
062010000
068010000

10.61266 1
070010000
070020000
070030000
070040000
070050000
070060000
070070000
070080000
070090000
070100000
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20500311
20500312
20500313
20500314
20500315

*

20500500
20500501
20500502
20500503
20500504
20500505
20500506
20500507
20500508
20500509
20500510
20500511
20500512
20500513
20500514
20500515

*

20502200
20502201
20502202
20502203
- 20502204
20502205
20502206
20502207
20502208
20502209
20502212
20502213
20502214
20502215
20502216
20502217

*

20503300
20503301
20503302
20503303
20503304
20503305
20503306
20503307

sgclev

sgalevd
0.0

sgblevd
0.0

OO
O 00 0N
()] (&3]

%5@&!—‘0001010’101@0005&&

SNEEPEEEHEENODo2

sum

&

815
275
055
3375
1.08
0.4

PHeHooooHHPHE
€0 O 00 (O T3 ¥ O 00 & N L1 en

sum

—

ooHREEEE
DoomLugs

voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf

071010000
071020000
071030000
072010000
078010000

10.61266 1
030010000
080020000
030030000
030040000
030050000
080060000
080070000
030080000
030090000
080100000
081010000
081020000
081030000
082010000
083010000

12.00412 1
067010000
067020000
067030000
(067040000
067050000
067060000
067070000
067080000
067090000
066010000
065010000
064010000
063010000
062010000
068010000

12.00995 1
077010000
077020000
077030000
077040000
077050000
077060000
077070000
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20503308
20503309
20503312
20503313
20503314
20503315
20503316
20503317

*

20504400
20504401
20504402
20504403
20504404
20504405
20504406
20504407
20504408
20504409
20504412
20504413
20504414
20504415
20504416
20504417
*

kkkkkkkkkkkhkkkkkkkkkkhkkkkkkhkkkkkhkkkkkkkkkhkkkkkkkhkhkkkhkkkkkkkkkkkkk

0.4 voidf 077080000
0.2 voidf 077090000
1.9815 voidf 076010000
0.8275 voidf (075010000
1.6055 voidf 074010000
0.3375 voidf (073010000
1.08 voidf (072010000
0.4 voidf 078010000
sgclevd sum 1.0  12.00995 1
0.0 1.481 voidf 087010000
1.5 voidf 087020000
1.5 voidf 087030000
1.5 voidf 087040000
1.0 voidf 087050000
0.8 voidf 087060000
0.6 voidf 087070000
0.4 voidf (087080000
0.2 voidf 087090000
1.9815 voidf 086010000
0.8275 voidf 085010000
1.6055 voidf 0834010000
0.3375 voidf (083010000
1.08 voidf 082010000
0.4 voidf 083010000

* primary system masses

KAKKAKAKAKKEAAKAAKKKAIAKARKKKAAAKARAKA KR h AT Ak hkhhkAkkrhkkkkhkhkhhkhkhkkkkk

*
20515100 sgamasl sum

20515101
20515102
20515103
20515104
20515105
20515106
20515107
20515108
20515109
20515110
20515111

*

20514100
20514112
20514113
20514114
20514115

0.0

sgamas2

0.0

1.0
0.0350607
2.068400e-3
4,136800e-3
6.205200e-3
8.273600e-3
1.034200e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
7.497950e-3

sum 1.0
7.497950e-3
1.551300e-2
1.551300e-2
1.551300e-2

99.3376 1

rho 034010000
rho 034020000
rho 034030000
rho 034040000
rho 034050000
rho 034060000
rho 034070000
rho 034080000
rho 034090000
rho 034100000
rho 034110000

102.5563 1

rho 034120000
rho 034130000
rho 034140000
rho 034150000
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20514116
20514117
20514118
20514119
20514120
20514121
20514122

*

20515200
20515201
20515202
20515203
20515204
20515205
20515206
20515207
20515208
20515209
20515210
20515211

*

20514200
20514212
20514213
20514214
20514215
20514216
20514217
20514218
20514219
20514220
20514221
20514222

*

20516100
20516101
20516102
20516103
20516104
20516105
20516106
20516107
20516108
20516109
20516110
20516111

*
20516200 sgamasZz sum

sgbmasl
0.0

sgbmas2
0.0

sgemasl
0.0

1.551300e-2
1.034200e-2
8.273600e-3
6.205200e-3
4.136800e-3
2.063400e-3
0.0350607

sum 1.0
0.0350607

2.068400e-3
4.136800e-3
6.205200e-3
8.273600e-3
1.034200e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
7.497950e-3

sum 1.0

7.497950e-3
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.034200e-2
8.273600e-3
6.205200e-3
4.136800e-3
2.068400e-3
0.0350607

sum 1.0

0.0350607

2.068400e-3
4.136800e-3
6.205200e-3
8.273600e-3
1.034200e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
7.497950e-3

1.0

rho 034160000
rho 034170000
rho 034180000
rho 034190000
rho 034200000
rho 034210000
rho 034220000

99.3376 1

rho 044010000
rho 044020000
rho 044030000
rho 044040000
rho 044050000
rho 044060000
rho 044070000
rho 044030000
rho 044090000
rho 044100000
rho 044110000

102.5563 1

rho 044120000
rho 044130000
rho 044140000
rho 044150000
rho 044160000
rho 044170000
rho 044180000
rho 044190000
rho 044200000
rho 044210000
rho 044220000

99.3376 1

rho 054010000
rho 054020000
rho 054030000
rho 054040000
rho 054050000
rho 054060000
rho 054070000
rho 054080000
rho 054090000
rho 054100000
rho 054110000

102.5563 1

190



20516212
20516213
20516214
20516215
20516216
20516217
20516218
20516219
20516220
20516221
20516222

*
20515300
20515301
20515302
20515303
20515304
20515305
20515306
20515307
20515308
20515309
20515310
20515312
20515313
20515314
20515315
20515316
20515317
20515318
20515319

*

20515400
20515401
20515402
20515403
20515404
20515405
20515406
20515407
20515408
20515410
20515411
20515412
20515413
20515414
20515415
20515416

0.0

cormas
0.0

vesmas
0.0

7.497950e-3
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.034200e-2

8.273600e-3 .

6.205200e-3
4.136800e-3
2.068400e-3
0.0350607
sum

1.0
0.15323
6.20907e-2
4.70800e-3
3.37264e-2
3.33840e-2
2.22560e-2
3.33840e-2
3.37264e-2
1.80660e-2
1.56310e-3
1.11975e-2
1.10838e-2
7.38920e-3
1.10838e-2
1.11975e-2
4,97350e-3
9.13340e-2
1.02950e-2
sum

1.0
.15418
8.08300e-3
4.89190e-2
8.92590e-2
4.33233e-2
3.78310e-3
2.44140e-3
9.69700e-4
2.39771e-2
2.39771e-2
2.39771e-2
2.39771e-2
7.51150e-3
1.08295e-2
2.79758e-2

rho 054120000

rho 054130000
rho 054140000
rho 054150000
rho 054160000
rho- 054170000
rho 054180000
rho 054190000
rho 054200000
rho 054210000
rho 054220000

407.052 1

rho 011010000
rho 012010000
rho 013010000
rho 013020000
rho 013030000
rho 013040000
rho 013050000
rho 013060000
rho 013070000
rho 014010000
rho 014020000
rho 014030000
rho 014040000
rho 014050000
rho 014060000
rho 014070000
rho 099010000
rho 015010000

361.04 1

rho 016010000
rho 017010000
rho 018010000
rho 019010000
rho 020010000
rho 021010000
rho 021020000
rho 021030000
rho 022010000
rho 022020000
rho 022030000
rho 022040000
rho 022050000
rho 022060000
rho 022070000
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*

20515500
20515501
20515502
20515503
20515504
20515505

%

20515600
20515601
20515602
20515603
20515604
20515605

*

20516600
20516601
20516602
20516603
20516604
20516605

*
20515700
20515701
20515702
20515703
20515704
20515705
20515706
*20515708
20515709
20515710
20515711
20515712
20515713
*

20515800
20515301
20515802
20515803
20515804
20515305
20515306
*20515808
20515809
20515810
20515811
20515812

hlamas
0.0

hibmas
0.0

hlcmas
0.0

clbmas
0.0

sum 1.0
1.305868e-2
5.46800e-3
8.724194e-3
1.583533e-2
6.021362e-3

sum 1.0
1.305868e-2
5.46800e-3
8.724194e-3
1.583533e-2
6.021362¢-3

sum 1.0
1.305868e~2
5.46800e-3
8.724194e-3
1.583533e-2
6.021362¢-3

sum 1.0
4.581000e-3
2.123175e-2
2.430950e-2
8.967000e~-3
2.263400e-2
2.0628%0e-2
8.921154e-3
1.14828e-2
9.394024e-3
5.46800e-3
8.57448e-3
5.860165e-3

sum 1.0
4.581000e-3
2.123175e-2
2.430950e-2
8.967000e-3
2.263400e-2
2.06277890e-2
8.921154e-3
1.14828e-2
9.394024e-3
5.46300e-3
8.57448e-3

34.57254 1

rho 031010000
rho 032010000
rho 033010000
rho 033020000
rho 033030000

34.57254 1

rho 041010000
rho 042010000
rho 043010000
rho 043020000
rho 043030000

34.57254 1

rho 051010000
rho 052010000
rho 053010000
rho 053020000
rho 053030000

108.3605 1
rho 035010000
rho 035020000
rho 035030000
rho 035040000
rho 035050000
rho 036010000
rho 362010000
rho 037010000
rho 037020000
rho 038010000
rho 039010000
rho 039020000

108.3605 1
rho 045010000
rho 045020000
rho 045030000
rho 045040000
rho 045050000
rho 046010000
rho 462010000
rho 047010000
rho 047020000
rho 048010000
rho 049010000
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20515813
*

20516800
20516301
20516802
20516803
20516304
20516805
20516806
20516809
20516310
20516811
20516312
20516813

*
20515900
20515901
20515902
20515903
20515904
20515905
20515906
20515907
- 20515908

*

20519300
20519901
* 20519902
20519903
20519904
20519905
20519906
20519907
20519908
20519909
20519910
20519911
20519912
20519913
20519914
20519915

*

20533000
20533001
20533002

*
20531700
20531701

clcmas
0.0

5.860165e-3

sum 1.0
4.581000e-3
2.123175e-2

- 2.430950e~2

8.967000e-3
2.263400e-2

2.062290e-2

prsrmas
0.0

totmas |
0.0

tvesmas
0.0

sgasml
0.0

1.14828e-2
9.394024e-3
5.46800e-3
8.57448e-3
5.860165¢-3

sum 1.0
1.118650e-3
9.040600e-3
3.863750e-3
2.161600e-3
2.789000e-2
0.187535

0.187535

2.424500e-3

1.0

7]
=
=]

rho 049020000

108.3605 1

rho 055010000
rho 055020000
rho 055030000
rho 055040000
rho 055050000

rho 056010000

rho 057010000
rho 057020000
rho 058010000
rho 059010000
rho 059020000

114.4755 1

rho 090010000
rho 090020000
rho 090030000
rho 091010000
rho 091020000
rho 091030000
rho 091040000
rho 091050000

1802.557 1

P e e e
OO0 OOODOOOOOOOOO

sum
1.0
1.0

sum
1.151e-2  rho

cntrlvar 151
cntrlvar 141
cntrlvar 152
cntrlvar 142
cntrlvar 153
cntrivar 154
cntrlvar 155
cntrlvar 156

cntrlvar 157

cntrlvar 158
cntrlvar 159
cntrivar 161
cntrlvar 166
cntrivar 168
cntrlvar 162

1.0 768.092 1

cntrlvar 153
cntrlvar 154
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060010000



20531702
20531703
20531704
20531705
20531706
120531707
20531708
20531709
20531710
20531711
20531712
20531713
20531714

*

20531800
20531815
20531816
20531817
20531813
20531819
20531820
20531821
20531822
20531823
20531824
20531825
20531826
- 20531827
20531823
20531829
20531830

*

20531900
20531923
20531924

*

20532000
20532001
20532002
20532003
20532004
20532005
20532006
20532007
20532008
20532009
20532010
20532011

sgasm2
0.0

sgasmt
OiO

sgasml
0.0

2.303e-2  rho 060020000
3.454e-2  rho 060030000
4.605e-2  rho 060040000
5.756e-2  rho 060050000
8.635¢-2  rho 060060000
8.635e-2  rho - - 060070000
8.635e-2  rho (060030000
8.635e-2  rho 060090000
0.10376 rho 060100000
1.0393e-2 rho 061010000
3.86le-2  rho 061020000
4.385e-2  rho 061030000
0.59549 rho 062010000
sum 1.0 187.0125 1

0.14922 rho 063010000
0.15856 rho 064010000
8.172e-2  rho 065010000
6.336e-2  rho 066010000
8.642%-3 rho 067010000
8.7538e-3 rho 067020000
8.7538e-3 rho 067030000
8.7538e-3 rho 067040000
5.835%e-3 rho 067050000
4.6687e-3 rho 067060000
3.5015¢e-3 rho 067070000
2.3343e-3 rho 067030000
4.0563e-3 rho 067090000
0.13404 rho 068010000
3.425e-2  rho 069010000
3.425¢~2  rho 069020000

sum 1.0 792.635 1

1.0
1.0

cntrlvar 317
cntrlvar 318

sum 1.0 605.622 -1

1.151e-2
2.303e~-2
3.4%4e-2
4.605¢e~2
5.756e-2
8.635¢e-2
8.635e-2
8.635¢e-2
8.635e-2
0.10376
1.0393e-2

rho
rho
rho
rho
rho
rho
rho
rho
rho
rho
rho
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(70020000
070030000
070040000
070050000
070060000
070070000
070080000
070090000
070100000
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20532012
20532013
20532014

*

20532100
20532101
20532102
20532103
20532104
20532105
20532106
20532107
20532108
20532109
20532110
20532111
20532112
20532113
20532114
20532115
20532116

*

20532200
20532201
20532202

*

20532300
20532301
20532302
20532303
20532304
20532305
20532306
20532307
20532308
20532309
20532310
20532311
20532312
20532313
20532314

*

20532400
20532415
20532416
20532417
20532418
20532419

sgasm?
0.0

sgasmt

sgasml
0.0

sgasm2
0.0

3.861e-2  rho 071020000
4.385¢-2 rho 071030000
0.59549  rho 072010000

sum 1.0 187.0125 1

0.14922 rho 073010000
0.15856 rho 074010000
8.172¢-2  rho 075010000
6.336e-2  rho 076010000
8.642%9¢-3 rho 077010000
8.7538¢-3 rho 077020000
8.7538e-3 rho 077030000
8.7538e-3 rho 077040000
5.835%e-3 rho 077050000
4.6687e-3 rho 077060000
3.5015e-3 rho 077070000
2.3343e-3 rho 077080000
4.0563e-3 rho 077090000
0.13404 rho 078010000
3.425e-2  rho 079010000
3.425e-2  rho 079020000

sum 1.0 792.635 1
1.0 cntrlvar 320
1.0 cntrlvar 321

sum 1.0 605.622 1

1.151e-2 rho 080010000
2.303e-2 rho 080020000
3.454e-2  rho 080030000
4.605e-2 rho 080040000
5.756e-2  rho 080050000
8.635e-2 rho 080060000
8.635e-2 rho 080070000
8.635e-2 rho 080080000
8.63%¢-2 rho 030090000
0.10376 rho 080100000
1.0393e-2 rho 081010000
3.861e-2 rho 081020000
4,38%e-2 rho 081030000
0.59549 rho 082010000

sum 1.0 187.0125 1

0.14922 rho 083010000
0.15856 rho 084010000
8.172e-2  rho 085010000
6.336e-2 rho 086010000
8.6429e-3 rho 087010000
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20532420
20532421
20532422
20532423
20532424
20532425
20532426
20532427
20532428
20532429
20532430

*
20532500
20532501
20532502
*

*

*

20526200
20526201
20526300
20526301
20526302
20526303
20526304
" 20526305
20527200
20527201

*

20527300
20527301
20527302
20527303
20527304
20527305

*
20523200
20523201

*

20528300
20523301
20528302
20523303
20528304
20523305
*

8.7538e-3 rho 087020000
8.7538¢-3 rho 087030000
8.7538¢-3 rho 087040000
5.8359¢-3 rho 087050000
4.6687e-3 rho 087060000
3.5015¢e-3 rho 087070000
2.3343¢-3 rho 087080000
4.0563¢e-3 rho 087090000
0.13404 rho 088010000
3.425e-2  rho 089010000
3.425e-2  rho 089020000
sgasmt sum 1.0 792.635 1
0.0 1.0 cntrivar 323
1.0 cntrlvar 324
FAAKAEEEKKKAEKARAAFAKRAAKKEAERAAXREARAAKERA R KRRk khkkIkhkhkhkkkhhkhkhkhhikk
self initialization cards
kkhkhkkhkkkkkkkkhkhkhkkhkhkkhkkrhkkkkkkhkkhhkkkkkkkkkkhkhkkhkhkkhkkhkhhkhkkhkhkhkhkhhkhkhkhk
sglisp function 1.0 820. 0
time
fwlentl  feedctl 1.0 52514 03 0.0 10.0
cntrlvar 262 cntrlvar 319
50.0 * sk
mflowj 606000000 * sgl steam out
mflowj 601000000 *x sgl fw in
2.5 10.0 4.0 xsm=maxdt t6=1/int.gain t5=1/prop.gain
sg2lsp function 1.0 820. 0 ‘
time 0
fw2entl  feedctl 1.0 52514 03 0.0 10.0
cntrlvar 272 cntrlvar 322
50.0 * sk
mflowi 706000000 * sgZ steam out
mflowj 701000000 * sg2 fw in
2.5 10.0 4.0 xsm=maxdt t6=1/int.gain t5<1/prop.gain
sg3lsp function 1.0 820. 0
time
fwdcntl  feedctl 1.0 92514 03 0.0 10.0
cntrlvar 282 cntrivar 325
50.0 * sk
mflowj 806000000 *x sg3 steam out
mflowj 801000000 * sg3 fw in
2.510.0 4.0 xsm=maxdt t6=1/int.gain t5=1/prop.gain
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kkkhkkhkkkkhhkkkkhkhhkkhkhkhkhhhkhkhkkhhhkkhhhhkhhkkkkhhkkkhhkdkhhhhkkhhkkhkdkdhkhkkkdhkdkhhk

*

pressure setpoint for single loop sg

khkkkkkkkhkkhkkkkkhhkhkhkkkhkkhhkkkhdkhhhkkrdkhhhkkkkkkkhkkhkkkkhkkkhkhkhkkkkhkkhkk

%
20526500
20526501

*

20526600
20526601
20526602
20526603

*

20527500
20527501
20527600

*

20527601
20527602
20527603

*
20528500
20528501

*
20528600
20528601
20523602
20523603
*

sglpsp function 1.0 6.9146 0

time 0 2
stmlcntl steamctl -1.34e-6 .0238706 03 0.0 1.0

cntrivar 265 p 068010000

1.5 *Sj

50.0 2.0 *t4 1/int.gain t3=1/prop.gain
sg2psp function 1.0 6.91+6 0

time 0 2 _
stm2ecntl steamctl -1.34e-6 .0238706 03 0.0 1.0
1cgtrlvar 275 p 078010000

'50.0 2.0 *t4-1/1nt gain t5=1/prop.gain
sg3psp function 1.0 6.9146 0

time 0 2
stmlcntl steamctl -1.34e-6 .0238706 03 0.0 1.0

cntrlvar 285 p 088010000

1.5 *Sj

50.0 2.0 *t4 1/int.gain t3=1/prop.gain

kkkkkkkhkkhkhkhkrkkkkkkhkkhhkkkkhkhkhkhkrkhkhkkhkdkhhkrkhkkkrhkhhkkhkikhkhkkhkhkkhkhkhhkhkihkhkhhkik
*xsgl pressure setpoint table

20200200 power 0
20200201 0.0 6.91e6
*

*xsgl mass setpoint table
20200400 power O
20200401 0.0  820.0

*

*****************************************************************

*  thermal properties
khkkkkkkhkkhkkhkkkhkkhkkkkkkhkkkkkhkkkkkkhhkhkkhkkhkhkhkhkkhkkkkhkhkkhkkkhkthkhkkkk

*

*xthermal properties for stainless steel
*  themmal conductivity

20100100
20100101
20100102
20100103
20100104

tbl/fctn 1 1

293. 13.9
373.  15.1
473.  16.7
973.  13.3
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20100105  673.  19.8
20100106  873.  23.0
20100107 1073.  26.1

*  volumetric specific heat

20100151  293.  3.58eb
20100152  373.  3.89e6
20100153  473.  4.10e6
20100154  573.  4.21e6
20100155  673.  4.26e6
20100156  873.  4.4le6
20100157 1073.  4.66e6

xthermal properties for boron nitride
20100200 tbl/fctn 2 2
x  function for thermal conductivity

20100201 293. 2000. 24.818 -0.00276
=  function for volumetric specific heat
20100251 293. 423. 1.22¢6 1.4e3

20100252 423. 1173.
*

*xthermal properties for inconel 600
*x  themmal conductivity

20100300  tbl/fctn 1 1
20100301  323. 14.9
20100302  373.  15.6
20100303  473. 17.2
20100304 673. 20.4
20100305  873.  23.7
20100306 1073.  27.4

*  volumetric specific heat

20100351 . 3.76e6
20100352  373.  3.86eb
20100353  473.  4.03e6
20100354  673.  4.26eb
20100355  873.  4.63eb
20100356 1073.  4.98eb
*

198

1.46e6 1.62e3

0.0 0.0 0.
0.0 0.0 0.
0.0 0.0 0.

oo O

o2 2

oo o

oo o
. . .

oo O



Ak Ak kA kS A Sk A S A A Tk Tk Tk T A Tk T Ak Sk Sk Tk Tk A Sk Ak Sk T A Tk Sk Tk A T A A T A Tk Tk Sk =k =k =
= This contains a RELAP5 model of the French experimental facility

*  BETHSY. The intended use of the model is for simulation of BETHSY

*  test 9.1.b which studies the 2 inch cold leg break without hpsi

%= ans with delayed ultimate procedure.

Ak S A SR A Sk kA S A S A Sk T A T A T A A S A TR T A A T kA S A S A A Sk A Tk T A STk Sk A Sk SAk T A TRk SA Sk T Ak
*

* transient input deck of bethsy test 9.1.b

= 2 inch cold leg break : bethsy test 9.1.b

*
100 restart transnt

101  run

102 si  si
103 9283

105 2. 4,

*
201 2500. 1l.e-6 0.5 3 10 2000 1000
*

khkkkkkkkkkhkkkkkkkkkkhkkkkhkkhkhkdhkhhhkhhkkhkdhhkhkkkkkhkhkkkdk

* minor edit variables
AEAAEAIAAAEERAARARAAAAkEkhkEkhkhkkhkhkhkhkhkhhkhkkthkkhkhkhkhhhhhhkikikk

*
301 voidg 031010000
302  voidg 039010000
- 303  voidg 041010000
304  voidg 049010000
305  voidg 051010000
306  voidg 059010000
307  cntrlvar 111
308  cntrlvar 112
309 cntrlvar 113
310  cntrlvar 114
311  cntrlvar 311
312  cntrlvar 100
313 cntrlvar 51
314  cntrlvar 95
315  cntrlvar 63
316  cntrlvar 96
317  cntrlvar 52
318  cntrlvar 102
319  cntrlvar 103
320  cntrlvar 97
321  cntrlvar 53
322  cntrlvar 105
323  cntrlvar 106
324  cntrlvar 938
325  cntrlvar 316
326  cntrlvar 60
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327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343

345
347

349
350
351
352
353
354
355
356
357
358
359
360
361
362
363

365
366
367

369
370
371
372
373
374

cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar
cntrlvar

cntrlvar
cntrlvar
cntrlvar
mflowj
mflow]
mflowj
mflowj
mflowj
mflowj
sathf
sathg
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf
tempf

314
500
326

70
399
501
336

80
334
502

73
768
738
319
323
326
721
722

068010000
078010000
088010000
091050000
721010000
722010000
022030000

34

35

36
763000000
608000000
708000000
808000000
732000000
735000000
037010000
037010000
020010000
015010000
019010000
018010000
033010000
038010000
043010000
043010000
053010000
053010000
060010000
070010000

x time integrated break flow
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375 tempf 080010000
376  httemp 013100708
377 httemp 013100808
378 httemp 0131009038
379 httemp 013101003
380 httemp 013101108
381 httemp 013101208
382 cntrilvar 901
383 pmpvel 036
384  pmpvel 046
385 pmpvel 056
386 cntrlvar 888
387 cntrlvar 818
388 cntrlvar 821
389 cntrlvar 889
390 cntrlvar 1
391 cntrlvar 2
392 cntrlvar 22

393 catrlvar 199

394 cntrlvar 12
395 mflowj 605000000
396 cntrlvar 13
397 cntrlvar 14
398 cntrlvar 15
399 cputime 0

*

Khkkkkkkkkkhkdkhkddkhkhdhhkhkhkdhhkhhhhhhhhhhkhkhkhkhdhkhhkhhhhkkkhhkhkhkkkkhkhkkhkhkhtdkk

*  trips
khkkhkhkkkkkhkkkhkkkhkhkhkhkhkkhkkkhkrkhkkhkkkkhkkkhkkhkkkhkkkhkkhkhkkkhkkhkkhkkkhkkhkhhkkkhkhkhkhkkk

*
407 discard
507 discard

*

501 time 0 ge null 0 0.01 * cl break

502 p 91050000 1t null O 1.31e7 1 =+scram signal

503 time 0 ge timeof 502 17.0 1 =« core power trip

504 p 91050000 1t null 0 1.19%7 1 =* si signal

505 time 0 ge timeof 504 6.0 1 * tbn bypass & main feed off
506 time 0 ge timeof 504 30.0 1 * aux feed on

507 time 0 ge timeof 504 300.0 1 * pump coastdown

508 cntrlvar 901 ge null 0 823.15 1 =« opening of steam dump
509 p 91050000 gt null O 1.46e6 n * accumulator isolation

510 tempf 013070000 1t null O 450.1 1 =« transnt termination
511 p 91050000 1t null O 2.5¢6 1 * transnt termination
- 512 cntrlvar 740 1t null 0 20.0 1 =« transnt termination
513 cntrlvar 22 1t null 013.72 n * auxfeed on

514 cntrlvar 33 1t null 013.72 n * auxfeed ca

515 cntrlvar 44 1t null 0 13.72 n * auxfeed on

201



516 p 91050000 1t null 00.91e6 1 = lpsi
*

518 time 0 1t timeof 505 0.0 n 0. =* tbn bypass & aux off
519 p 91050000 1t null O 4.16e6 n * accum on
520 time 0 ge timeof 504 1000. 1 =rcp heater ;educed

*

*600 666

603 56 and 513 * auxfeed-a on
604 506 and 514 % auxfeed-b on
605 %6 and 515 n +* auxfeed-c on

*

608 509 and 519 n =* accum on

*666 510 and 511 n * transient termination
*

=S

khkkhkhkkkhkhkkIhhkhkhkhkhkhrhkhkdkhhhkhkhkhkkrkhkrkkirhhdhhkkhhkhkhkhkkkkhhhkhkhkhkkkhhkhkhhhkhhkhkkk
* hydrodynamic components
FhEAIAAAKAKREAAAAAEAAAEAIARIAAAEAIAAKAKkAA KAk AKkkAkkkkhkkkkkhkhkkhkhkhkhkhkhkkkkkhkkkk
*

*********************************************************************

*  component 36 - inlet portion of single loop pump
EEAEAEKAAAAKAAAKAAATAAAKEAAKRKEAKKkAhkkhkkhkkkhkkkhkkhkhkhkkhkkkhhkkkhkkkkkhkhkkhkkhkkkkkk

*

0360000 pumpa pump .

0360101 0.0  0.350 0.02062 0.0 45.518 0.232 00000

0360108 035010000 1.0936e-2 0.0 0.0 01000

0360109 037000000 1.0936e-2 0.0 0.0 01000

0360200 0 15518260. 1253919. 2449436. 0.

- 0360201 0 6.23355 6.51145 0. =+ 3.39762

0360202 0 6.224798 6.504798 0. = 3.397625

0360110 .118 0. 1. 1.

0360111 .118 0. 1. 1.

0360301 O 0 0 - 0 0 1 :
0360302 311. 0.94578 6.3056e-2 78. 144.75 37.3 750.0 0. 0. 4.65-2 0. 0
*

kkkkkkkkkkkkkhkhkkkkkhkhkkkkhkkkkkkkkkkhkkkhkhkhkhhhhkhkkkkkhkhkkkkkhkhkhkkkkkhkhkhkhkkhkkhhkkk

* bethsy pump single phase homologous curves
kkkkkkkhkkkhkhkhkhkhkhkkkkkhkhkkhkkhkkhkhkkhkkhkhkhkkhkhkhkhkkhkkhkkhkhkhkhhkkkhkhkhkhkkhkhhkhkhkhkkhkkhkhkkhkkk

*
03611001 1 0.0 1.3257 0.1 1.3317 0.2 1.3273 0.3 1.31350.4 1.2909
0361101 0.5 1.2603 0.6 1.2223 0.7 1.1780 0.75 1.1536 0.775 1.1409

0361102 0.8 1.1279 0.825 1.1146 0.85 1.1009 0.875 1.0870 0.9 1.0728
0361103 0.925 1.0583 0.95 1.0437 0.975 1.0287 0.987 1.0215 1.0 1.0135
0361200 2 1 0.0 0.5139 0.1 0.5633 0.2 0.6128 0.3 0.6622 0.4 0.7116
0361201 0.5 0.7610 0.6 0.8105 0.7 0.8599 0.75 0.8846 0.775 0.3969
0361202 0.8 0.9093 0.825 0.9216 0.85 0.9340 0.875 0.9463 0.9 0.9587
0361203 0.925 0.9710 0.95 0.9834 0.975 0.9957 0.987 1.0017 1.0  1.0081
0361300 1 2 0.0 -0.5772 0.1 -0.4471 0.2 -0.3169 0.3 -0.1868 0.4 -0.0567
0361301 0.5 . 0.0733 0.6 0.2035 0.7 0.3572 0.75 0.4471 0.775 0.4951
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0361302 0.8 0.5450 0.825 0.5969 0.85 0.6508 0.875 0.7066 0.9 0.7643
0361303 0.925 0.8238 0.95 0.8852 0.975 0.9485 0.987 0.9795 1.0 1.0135
0361400 2 2 0.0 -0.5772 0.1 -0.4145 0.2 -0.2518 0.3 -0.0891 0.4 0.0735
0361401 0.5 0.2362 0.6 0.3939 0.7 0.5616 0.75 0.6429 0.775 0.6836
0361402 0.8 0.7243 0.825 0.7579 0.85 0.7915 0.875 0.8263 0.9 0.8611
0361403 0.925 0.8972 0.95 0.9333 0.975 0.9707 0.987 0.9886 1.0 1.0081
0361500 1 3 -1. 1.3257 0.0 1.3257
0361600 2 3 -1. 0.5139 0.0 0.5139
0361700 1 4 -1.0 1.3257 -.900 1.2801 -.800 1.2346 ~.700 1.1839 -.600 1.1434
0361701 -.500 1.0978 -.400 1.0522 -.300 1.0067 -.275 0.9953 -.250 0.9839
0361702 ~.225 0.9725 -.200 0.9611 -.175 0.9497 -.150 0.9383 -.125 0.9269
0361703 -.100 0.9156 -.075 0.9042 -.050 0.8928 -.025 0.8814 0.00 0.8700
0361800 2 4 -1.0 0.5139 0.00 0.5139
0361900 1 5 0.0 1.3257 1.00 1.3257
0362000 2 5 0.0 0.5139 1.00 0.5139
0362100 1 6 .0 0.8700 .025 0.8814 .050 0.8928 .075 0.9042 .100 0.9156
0362101 .125 0.9269 .150 0.9383 .175 0.9497 .200 0.9611 .225 0.9725
0362102 .250 0.9839 .275 0.9953 .300 1.0067 .400 1.0522 .500 1.0078
0362103 .600 1.1434 .700 1.1889 .800 1.2346 .900 1.2801 1.00 1.3257
0362200 2 6 0.0 0.5139 1.000 0.5139
0362300 1 7 -1.0 0.1 0.0 1.3257
0362400 2 7 -1.0 -1.5 0.0 .5139
0362500 1 8 -1.0 0.1 0.0 -.5772
0362600 2 8 -1.0 -1.5 0.0 -.5772
. ,
0363000 0 0.0 0.0 0.1 0.0 0.2 0.0 0.3 0.5
0363001 0.4 1.0 0.6 1.0 0.3 1.0 0.9 1.0
0363002 1.0 0.0 _
03631600 0 0.0 0.0 0.1 0.0 0.2 0.0 0.3 0.5
0363101 0.4 1.0 0.6 1.0 0.8 1.0 0.9 1.0
0363102 1.0 0.0 '
*
* . two-phase difference tables from semiscale
*
03641001 1 0.0 0.00 0.1 0.83 0.2 1.09
0364101 0.5 1.02 0.6 1.015 0.7 1.01
0364102 0.9 094 1.0 1.00
03642001 2 0.0 0.00 0.1 -0.04 0.2 0.00 0.3 0.11
0364201 0.4 021 0.8 067 09 0.80 1.0 1.0
03643001 3 -1.0 -1.06 -0.9 -1.24 -0.83 -1.77
0364301 -0.7 -2.36 -0.6 -2.79 -0.5 -2.91 -0.4.-2.67
0364302 ~0.25 -1.69 -0.1 -0.50 0.0 0.00
03644001 4 -1.0 -1.16 -0.9 -0.78 -0.8 -0.05
0364401 -0.7 -0.31 -0.6 -0.17 -0.5 -0.17
0364402 -0.35 0.00 -0.2 0.05 0.0 0.11
03645001 5 0.0 0.00 0.2 -0.34
0364501 0.4 -0.65 0.6 -0.95
0364502 0.8 -1.19 1.0 -1.47



0364600 1 6
0364601
0364602
0364700 1
0364800 1
0364900 2
0365000 2
0365100 2
0365200 2
0365300 2
0365400 2
0365500 2
0365600 2
*
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kkkkkkkkkhkkkkhkkhkhkhkkhkhkkkhkkkkhkhhhkkhhkkhkkkhkkkhkkhkhhhhkkhkkhkkhkhkkkk

x= pump speed controller for steady calculation
AEAKKKAAKERRKRERAKKRKR KA KAKARAAKRE IR ARAREAAAAA KRR RkRkkhhkkkhkhkkkkrhhkhkhkhkikk

*
0366100 504

0366101 0.0 -294.1
0366102 300.0 294.1
0366103 305.0 201.0
0366104 310.0 141.3
0366105 320.0 113.0
0366106 330.0 87.9
0366107 340.0 75.3
0366108 350.0 62.8

- 0366109 370.0 47.1
0366110 400.0 37.6
0366111 500.0 21.9
0366112 700.0 15.7
0366113 916.0 10.4
0366114  1000.0 0.0
*

*
20542400 mserr delete 0. 0. 0. 0. 0. 0.
20542500 rcpspp delete 0. 0. 0. 0. 0. O.
*

kkkkkhkkkkkhkkkkhkhkhkkhkkkhhkhkhkhkkhhhkhhhkkhkhkhkhkhkhkhhkhkkkkhkkkkkkkkhhkhkhhkkkhkk

*  component 46 - inlet portion of single loop pump
kkkkkkhkkhkkhkkkhkkkhkkhkkkkhkhkhkkkkkkhkkhkkhkkkkkhkkkhkkhkhkkhkhkkkhkkkkkkkhkkhkhkkkkkk
0460000 pumpb pump

0460101 0.0 0.350 0.02062 0.0 45.518 0.232 00000

0460108 045010000 1.0936e-2 0.0 0.0 01000

0460109 047000000 1.0936e-2 0.0 0.0 01000

0460200 0 15518260. 1253919. 2449436. 0.

460201 0 6.23355 6.51145 0. == 3.39762

0460202 0 6.224798 6.504798 0. = 3.397625
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0460110
0460111
0460301
0460302
*

*

0466100
0466101
0466102
0466103
0466104
0466105
0466106
0466107
0466108
0466109
0466110
0466111
0466112
0466113
0466114
*

118
118
36

0. 1. 1.
0. 1. 1.

36 36

-1 0 0 1

311. 0.94578 6.3056e-2 78. 144.75 37.3 750.0 0. 0. 4.65%-20. 0

504

0.0

300.0
305.0
310.0
320.0
330.0
340.0
350.0
370.0

400.0

500.0
700.0
916.0
1000.0

294.1
294.1
201.0
141.3
113.0
87.9
75.3
62.8
47.1
37.6
21.9
15.7
10.4
0.0

kkkkkkhkhkhkkkkhkkkhkkhkkkhkkkhkhkkhkhkhkhhkrhkhhkkrhhkhkrhkhhkhkrhkhhkhhkhkhhkhkhkhkkkhkhtkhkhkk

_*  component 56 - inlet portion of broken loop pump
kkkkhkkkkkkkkkkhkhkkhkhkkhkkhkkkkhkkkhkhkkhhkhhkhkhhhkhkhkhkkkhhkkhkhkkhbhhkhkkhhkdhkhkhhkhkkk

0560000
- 0560101
0560108
0560109
0560200
0560201
0560202
0560110
0560111
0560301
0560302
*

*

0566100
0566101
0566102
0566103
0566104
0566105
0566106
0566107
0566103

pumpc  pump
0.0 0.350 0.02062 0.0 45.518 0.232 00000

055010000 1.0936e-2 0.0 0.0 - 01000

057000000 1.0936e-2 0.0 0.0 01000

1253919. 2449436. 0.

0. = 3.39762

0 6.224798 6.504798 0. = 3.397625

-1 0 0 1

311. 0.94578 6.3056-2 78. 144.75 37.3 750.0 0. 0. 4.65e-2 0. 0.

0 15518260.

0 6.23355 6.51145
118 0. 1. 1.
.118 0. 1. 1.
36 36 36

504

0.0 294.1
300.0 294.1
305.0 201.0
310.0 141.3
320.0 113.0
330.0 87.9
340.0 75.3
350.0 62.8



0566109 370.0 47.1
0566110 400.0 37.6
0566111 500.0 21.9
0566112 700.0 15.7
0566113 916.0 18.3

0566114  1000.0
*

dkhkkkhkhkhkhkkkkAkhkhkhkhkhkhkkhkkkkrhkhkkkArAAkArkhkhhkhkhkhkkhkhkhkhkhkhbhkhhhkhkkhkkkikhkhkhhkhkhhkkkkhik
* break nodalization
KEREAEAAAKEAKRAAKAKERRAERARAKRARAKRKARRA AR Rk KEAARE kA Ak khkhkhkhkhkhkhkhkhkhkhhkkhkhkhkkkkkkkhkk
*

*7000000 breakjn sngljun
x7000101 037010000 767000000 2.083e-5 0. 100. 01100
x7000201 1 0. 0. 0.

*
*7670000 greakpp pipe

*7670001

*7670101 1.6619e~3 2
*7670301 0.7953 2
*7670601 0.0 2

*7670801 4.0e-5 0.0 2

*7671001 00 2

*7671101 01000 1

*7671201 003 15.5e6 565.0 0. 0. 0. 2
*7671300 1

*7671301 0. 0. 0 1

*
" 7680000 breakvlv valve
7630101 037010000 900000000 2.0830e-5 0. 0. 00100
7630102 0.85 1.
7680201 1 0. 0. 0.
7680300 trpvlv
7680301 501

*

9000000 containm tmdpvol

9000101 1.0et3 10.0 0. 0. 0. O.
9000102 0.0 0. 00

9000200 002

9000201 0.0 0.101e6 1.0

*

kkkkkkkkkkkkkkkhkkkhkkkhkkhkkkkhkdhkhkhkkkkkhkkhkhkkhkhkhkhkhkhkhhkhkhkkkhkkkhkhkkhkkkhkkkkk

*  aux feedwater
hhkkhkhkhkkhkhkkkhkkhkkhkhkkhkkkhkhkhkhkhkhkhhkhkkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkkhkhkhkkhkkkkhhkhhkhkkkikhkkhkkk

*

7110000 auxfeeda tmdpvol

7110101 10,0 50 0. 0. 0. 0. 0. 0 00
7110200 3

7110201 0. 5.96 307.15
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*

7120000 auxfeeda tmdpjun

7120101 711000000 065000000 0.004
7120200 1 506  cntrlvar 13
7120201 -1.0 0. 0. Q0.
7120202 0.0 0.30451
7120203 13.32 0.30451
7120204 13.42  0.22863
7120205 13.52  0.15275
7120206 13.62  0.07687
7120207 13.72
7120208 14.00
7120209 20.00

*

7130000 auxfeedb tmdpvol
7130101 10.0 5.0 0. O.
7130200 3

7130201 0. 5.96 307.15

*

7140000 auxfeedb tmdpjun

7140101 713000000 075000000 0.004
7140200 1 506 cntrlvar 14
7140201 -1.0 0. 0. 0.
7140202 0.0 0.30451
7140203 13.32 0.30451
7140204 13.42  0.22863
7140205 13.52  0.15275

" 7140206 13.62 0.0763
7140207 13.72
7140208 14.00
7140209 20.00

*

7150000 auxfeedc tmdpvol

7150101 10.0 5.0 0. 0. 0. 0.
7150200 3

7150201 0. 5.9¢6 307.15

*

7160000 auxfeedc tmdpjun

7160101 715000000 085000000 0.004
7160200 1 605 cntrivar 15
7160201 -1.0 0. 0. 0.
7160202 0.0  0.30451
7160203 13.32 0.30451
7160204 13.42 0.22863
7160205 13.52 0.15275
7160206 13.62 0.07687
7160207 13.72 0.0
7160208 14.00 0.0
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7160209 20.00 0.0 0. O.
*

khkkkkhkkkhkkkkhhkkhhkkkhkkhkkhkhkhhkhhhkhkhhhkhkhkhkhkkkhkkhkhhkhkkhkhhkhkhkhhkhhkhhkhkkkhkhkhkkikk

* accumulator injection
dkkkhkhkhkkhkkhkkhkkhkhkhkhkhkhkkhkhkhkhhhkhkkkkkkhkhhkhkhhkhkhkhkkhkkkkhkhkhkkkhkhkkdhkhkhkhkhhhhkhkhkkkk

*

7210000 accub accum

7210101 0.0 8.376 0.423 0.0 90.0 8.376 3.3e-5 0. 00
7210200 4.18e6 290.15

7211101 048000000 1.14e-3 19.0 19.0 - O -

7212200 0.2562 0.0 21.0 9.780 0.00927 0 O O 608

*

7220000 accuc accum

7220101 0.0 8.376 0.423 0.0 90.0 8.376 3.3e-5 0. 00
7220200 4,18e6 290.15

7221101 058000000 1.14e-3 19.0 19.0 O

7222200 0.2562 0.0 21.75 9.780 0.00927 0 O 0 608

*

*
kkkkkkkkkkkkkkkkhkkkkkhkhkhkkkkhkkhkkhkkkhkhkhhkhkkhkhkhkkkhkhhkhkkhkkhkhkhkhkhkhkhdhkhkkkk

* component 48 - single loop accumulator nozzle
***************************************************************************

0480000 accnoza branch
0480001 3 0

0430101 1.0936e-2 0.5 0.0 0.0 0.0
0480200 003 15737388. 561.3

4.57e-5 .118 00000

22 2
ocoo o

0481101 047010000 043000000 1.0936e-2 0.0 01000
0482101 043010000 049000000 1.0936e-2 0.0 01000
0433101 733010000 048000000 1.0936e-2 0.0 01000

0481201 6.2291  6.2291 0.0
04382201 6.2291  6.2291 0.0

0433201 0.0 0.0 0.0
0481110 0.118 0.0 1.0 1.0
0482110 0,113 0.0 1.0 1.0
0483110 0.118 0.0 1.0 1.0
*

kkkkkkkkkkhkkkkkkkhkkhkhkkdkkkhhkkkhkkhkkhkkhkhkkkhkkhkkhkkhhhkhkdhkkhhhhkkhkkkhkhkhikk

* component 58 - single loop accumulator nozzle
kkkkhkkhkkkkkkhkhkkhkkhkhkkhkhkkhkkkkhkkhkkhkhkkhkkhkhkhkkhkhkhkkhkhkkkhkkhkkkhkkkhkhkkhkkhkhkkhkhkkhhkkk

*
0580000 accnozc branch
0580001 3 0

0580101 1.0936e-2 0.5 0.0 0.0 0.0
0580200 003 15737388.  561.3

4.57e-5 .118 00000

oo o
(e Now o (=]

0581101 057010000 058000000 1.0936e-2 0.0 01000
0582101 058010600 055000000 1.0S36e-2 0.0 01000
0583101 736010000 058000000 1.0936e-2 0.0 01000
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0581201
0582201
0583201
0581110
0582110
0583110
*

khkkkkkkkkhhkhkkhkhhkhkhhkkhkkhkhhkhkhkrdhhkhhkhkhhhhhhhhkhkhkhhkdhkkkhhkhkhhkhkhkhkhkkhkhkkhkkhkkkhx

*  low pressure safety injection
KAk AKARRIARKAAKAKAKARKAKR KR AR KKk RIhhkkREAAAkAkhkkk Ak kA hkkkhkkhkkhhkhkkhkhhkhhhkkkhkkk

*

7310000
7310101
7310200
7310201

*

7320000
7320101
7320200
7320201
7320202
7320203
7320204
7320205
7320206
7320207
7320208
7320209
7320210
7320211
7320212

*

7330000
7330101
7330102
7330200

*

7340000
7340101
7340200
7340201

*

7350000
7350101
7350200
7350201
7350202
7350203

1psib tmdpvol
§.375 10. 0. 0. 0. 0. 0. 0. 00
0.0 1.013e5 307.15

Ipsib tmdpjun

731000000 733000000 2.55e03
1 516 p 091050000

-1.0 0. 0 0.

- 0. 1.9749 0. O.
0.1e6 1.8633 0. 0.
0.2e6 1.7445 0. O.
0.3e6 1.6169 0. 0.
0.4e6 1.4785 0. 0.
0.5e6 1.325% 0. 0.
0.6e6 1.1527 0. 0.
0.7e6 0.9487 0. 0.
0.8e6 0.6866 0. O.
0.9e6 0.2070 0. O.
0.91e6 0.0 0. 0.

Ipsijun snglvol

2.5%¢-3 16.0 0. 0. 0. 0. 3.33e5
0.0 00

0 15738000.0  1253920. 2442260. 0.0

Ipsic tmdpvol
§.375 10. 0. 0. 0. 0. 0. 0. 00
0.0 1.013e5 307.15

1psib tmdpjun

734000000 736000000 2.55e03
1 516 p 091050000

-1.0 0. 0. 0.

0. 1.9749 0. O.
0.1e6 1.8633 0. O.
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7350204 0.2e6 1.7445
7350205 0.3e6 1.6169
7350206 0.4eb 1.4785
7350207 0.5eb 1.3256
7350208 0.6e6 1.1527
7350209 0.7eb 0.9487
7350210 0.8e6 0.6866
7350211 0.9e6 0.2070
7350212 0.91e6 0.0

*

7360000 1psijun snglvol

7360101 2.55¢-3 16.0 0. O0. 0. 0. 3.33-5
7360102 0.0 00

7360200 0 15738000.0  1253920. 2442260. 0.0

*

coocoocoooo
SoLLLeeee

khkhkkhkhkkhkhkkhkkhkhkhkhkhkhkhhkhkhhkkhkkkhkhkhkhkhkhkkkhhkkhhhkhkkkkkhkkhkkhhkkkkkkhkkkkkdkhk

* description of primary system components
khkkkhkkkkkkhkkkkkhkhkhkhkkhkkhkhkkkhkhkhhkhkhkkkhhkhkhkkhkhkkhkkhkhkkhkkkhkkhkhkhkkrkkkkhkhkkkk

*
kkkkkkkkkhkkkkkkhkkkhkhkkkhkhkrhkhkhkhkkkhhkhkhhkkkhkhkhkkkhkhkhhkhhkhkhkhkhkhkkkkkk

» component 93  trip valve for pzr steady state

FAEKAKKKAKAAIKKAKRKKRAARAKAAAARRARRAAAAAkAAARAAA KRR ARk AR R AR A AKAAI kAR kK

*
0930000 pzrvlv delete
*

khkkkkkhkkkhkhkkkkkkhkkkhkhkkkkkhkkkhkhkkkkkhkkkhkkkhkkhkrhkhkhkkhhkkkhkkhhkkkhk

~ + component 94 time dependent volume for pzr stp
khkkkkkkkhkkkhkhkkhkkkkhkkkhkkkkhkhkkkhkhkkkhkkkkkrkhkhkkhkhkkhkkhkkhkkkhhkkhkhkhkkikhkkikk

*
0940000 pzr-tmdp  delete
*

*
*:*:*:*:*:*=*:*=*=*=‘.*=*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:
*  steam generator secondary system components

Ea = e e S o o e £ 2 R R e e P R R e R P R R e e i e
*

20526200 sgllsp delete 0.0 0.0. 0. 0. 0.0

20526300 fwlcntl delete 0. 0. 0. 0. 0. 0.

20527200 sg2lsp delete 0. 0. 0. 0. 0.0 0.0

20527300 fw2cntl delete 0. 0. 0. 0. 0. 0.

20528200 sg3lsp delete 0. 0. 0. 0. 0.0 0.0

20528300 fw3cntl delete 0. 0. 0. 0. 0. 0.

20526500 sglpsp delete 0. 0. 0. 0. 0.0 0.0

20526600  stmlcntl delete 0. 0. 0. 0. 0. 0.

20527500 sgpsp delete 0. 0. 0. 0. 0.0 0.0

20527600  stm2cntl delete 0. 0. 0. 0. 0. 0.

20528500 sgdpsp delete 0. 0. 0. 0. 0.0 0.0

20528600  stm3cntl delete 0. 0. 0. 0. 0. 0.
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*
dkkkkkkkhkkkkkkkkkkkkhkkkkhkhhkhrhhhhkhkhhkhdhkkrkhhkhhkhkkhkhkhkhkkhkhkkkdhkkkk

* component 609 - feedwater source
khkkkAkkAhkkkhhkkkhkkhkhkkhkhkkkrkkkrkhkkhkkhkdhkhhhkhhhkhkhkdhhkhhkhhhkhkhkkhkhkhhkkkhkd

*

6090000 feedwtr tmdpvol

6090101 1.0e6 1.0 0.0 0.0 0.¢c 0.0 0.0 0.0 11
6030200 103 O

6090201 0.0 6.910e6 491.1

*

kkkkhkkkhkkkhkhkhkhkkhkhkkkhkkkhkkkkkhkhkdkkkhkkhkkhkhkhkkkrhkkhhkhkkhkhkhkhkhkkhhkkkhkk

x  component 601 -~ feedwater junction
kkkkkhkkhkkhkkkhkhkhkkkhhkhkhkhkhkhkkhhkhkkhkhhkhhkhhkkhkkhkhkhkrhkkhkkhkhkhhkkkkhkhkkhkkkhkkhkkk

*

6010000 "fedwtr" tmdpjun
6010101 609000000 065000000 0.0
6010200 1 518

6010201 -1.0 0.0 0.0 0.0
6010202 0.0 0.52514 0.0 0.0
6010203 100.0  0.52514 0.0 0.0
*

EEAAKAKKKAAKKAIKAL IR KA ALK A KK AARKAKAAAKAI AR Ak khhkhkhkhkkhhkdhkhkhkkhkhkkikhkk

*  component 606 - steamline outlet
khkkkkkkkkhkkhkkkkkkkhkkkhkrhkkkkkkhkkkhkkkkhkhhkhkkkhkkhhkkhhkhkhkhhkhkkkhhkhhkkhkhhkhkk

*
6060000 "trb st n" valve
- 6060101 069010000 607000000 4.94e-5 0.0 0.0 00000
6060201 1 0. .52514 0
6060300 trpvlv
6060301 518
%*

kkkkkkkkhkkkkkhkhkkhkhhkhhkkkkkkkhkkkkkhkhkhkkhhkhkkkhkkhkhhkhkkhkkkhkhkkkhkkkhkkkkkkk

*  component 607 - steamline sink volume
AEAEEAAKKAAKRLEAAKRAAAkERAKIAATAAkAAEAEARA Ak kA khkkhkkhkkhkkkkhkhkhkhkkhkkkhkhkkkk

*

6070000 stmsink tmdpvol

6070101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10
6070200 102 O

6070201 0.0 0.101e6 1.0

*

kAKKRAKKAAKAKAKKkhAhAkhkkkkkkhkhkhkkhkhkkkkkhhhhkhkkhkkhkkhhkkkkhkhkkkhhkhkhkkhkkrhkkk

*  component 643 - steam bypass
kkkkkkhkhhkkhkkhkkhkhkhkkkhkkkkhkkkhhkhkhkkhkkkkkPhhkhhkrhkhkkhkhkhkkhhkhkhkkkhkhkhkkkhhkkkk

*

6480000 stmbypas tmdpjun

6480101 069010000 607000000 1.14e-3
6480200 1 505 p 68010660

6480201 -1.0 0.0 0.0 0.0
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6480202 7.03et6 0.0 0.
6480203 7.05et6 0.0 0.
6480204 7.06et6 0.0 1.
*

OO
CDFDCD
[om R o Jem ]

khkkkkkkhkkkhkhkkhhkhkhkhkkhkhkkhkkhhkkhkhhkhhkhkhkhkhkkhhhhkhkkhkkhkkhkhhkhkkhhkhkkhkhkkhkdhhkhkk

*  component 610 - steam dump valve
kkkkkkkhkkkhkkkhkhkhkhkkkkkhkkhhhhkhkkkhkkkkhkhkhhkhkhhhkhkhkhhkkhkhkhkhhkhkhkhhhkhkkkhhkhkkkhkk

*

6100000 stmdump tmdpjun .

6100101 069010000 607000000 1.8506e-4
6100200 1 508 p 68010000

6100201 -1.0 0.0 0.0 0.0

6100202 0.1e6 0.0 0.0 0.0

6100203 7.03¢6 0.0 0.55555 0.0
6100204 8.0e6 0.0 0.95238 0.0

*)

Fkkkkkhkkkkkkdkkkkhkkkkkkhhkhkrkrhkhhkhrhkhkrhhhkihhkhkdhkhrkkkikkkkkkx

= component 709 - feedwater source
khkkkkhkhkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkhkhkxhkkhkkkkkkkkikk

*

7090000 feedwtr tmdpvol

7090101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11
7090200 103 O

7090201 0.0 6.910e6 491.1

*

khkkkkkkhkkhkkhkkkhhkkhkhkkkhkhkkhkhkhkhkhkhkhkkhhkhkhkhkhkhkhhkhhkhkkhkhhkhkhkhkhkkhkkkhkk

*x . component 701 - feedwater junction
AAAAIEEAAEARKRAAKAKARARARKKAAAEARAKkhkEhkkhkkkhkhkhkhhkhkkkhkhhkhhkhhhhkhkkhkkhhkhkihkhkhkkk

* : .

7010000 "fedwtr" tmdpjun
7010101 709000000 075000000 0.0
7010200 - 1 518

7010201 -1.0 0.0 0.0 0.0
7010202 0.0 0.52514 0.0 0.0
7010203 100.0  0.52514 0.0 0.0
*

kkkhkkkkhkkkkhkkhkhkkhkkhkhkkhkkhkhkkhkkkhkkkkkhkhhkkkkkhkhkkkkkhkhkhkhhhhkhhkhkhhhkkhkkk

*  component 706 - steamline outlet
KEKEEAAAKAEAEAKAKAKKKAAKAAAREARARARkARAKAARAhkkhkkhkkkkhkhkhkhkhdkhhkhkhkhkhkhhhkhkhkikikk

*

7060000 "trb st n" valve

7060101 079010000 707000000 4.94e-5 0.0 0.0 00000
7060201 1 0. .52514 0

7060300 trpvlv

7060301 518
*

AREAEEERKEAARKEAAAKRAKEARRLRANRIA KA AR IR Ak kA KRk Rk kkkdrkhkhkhhhkhkhkhkhkkhhkk
* component 707 - steamline sink volume
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*********************************************************************

*

7070000 stmsink tmdpvol

7070101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10
7070200 102 O

7070201 0.0 0.101e6 1.0

*

kkkkkkkkhkkhkhkkkkkkhkkkhkhkkkhkkhkhhkhkkkdkkhkhkhkhhkhkhkkhkkhkhkhhkkhkkhkkkkhkkkhkhkkkk

= component 748 - steam bypass
khkhkkkkkkkhkhkkhkkhkkkhkkhkhkkhkkhkkhkkkhhkdhkhhhkhkkhkhkhkhkhkkhkkhkhkhkhhkkkhkkhkhkkhkhkhkkikkhkk

*

7480000 stmbypas tmdpjun -
7480101 (079010000 707000000 1.14e-3
7480200 1 505 p 78010000
7480201 -1.0 0.0 0.0
7480202 7.03et6 0.0 0.0
7480203 7.05%t6 0.0 0.5
7480204 7.06et6 0.0 1.0
*

kkkkkkkhkkkkkkkkbhkkhhkkkkhhhhkkkkhkkkkdhhhkhhkhhhkhhhkhkhhkhhkkkhhkhkkkhkkhkx

= component 710 - steam dump valve
AEEKEEKAAAAKA AKX AKEEAARAKERAAAKAEERAAKA R A ARk AkkAhkkkkhhkhkhkkhkhkkhkhkhhkhkhkhkhk

Sooo
OO0

*

7100000 stmdump tmdpjun

7100101 079010000 707000000 1.8506e-4
7100200 1 508 p 78010000

7100201 -1.0 0.0 0.0 0.0

7100202 0.1¢6 0.0 0.0 0.0

7100203 7.03e6 0.0 0.55555 0.0
7100204 8.0e6 0.0 0.95238 0.0

*

KAEAKEKAKKKEEALEAEAKAAAAEAAAEAEAAAAAALIAARAAALAREALAAKAAAAAAR XAk Ak kkhkkk

*  component 809 - feedwater source
EEAKAXKKAKRAAKAKRKAAKRAA KA AARTRAAAEARARAKAARkAAAR KR kR R ARk Ak kAR hkkhkkkkhkhkkhkkkk

3090000 feedwtr tmdpvol

8090101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11
8090200 103 O

8090201 0.0 6.910e6 499.1

*

khkkkkkkkhkkkkkkkkkkkkkhkkhkkhhkkkkhkhkkkhkkkkdhhkhkhkkhkhhkkkkhkhkhkhkkkkhkkhrkkhkkk

x  component 801 - feedwater junction
kkkkkhkkhkhkkhkhkhkdkhkkkhkkhhkhkkkhkkhkhkhkhkhkkhkkhkhkhkkhkkhkhkkhkkkhhkkhkhkkhhkhkrhkkhkhkkkk

*

8010000 "fedwtr" tmdpjun
8010101 809000000 085000000 0.0
8010200 1 518

8010201 -1.0 0.0 0.0 0.0
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8010202 0.0 0.52514 0.0 0.0
8010203 100.0  0.52514 0.0 0.0
*

kkkkkhkkkkhkkhkhkhkhkkhkrhhkhkhkhkhkhhkhkhkhkkhkhhhkhhkhhkhhkhkrhkhhhhkhhkhhkhhhkhkhkitkhhk

*x  component 806 - steamline outlet
KAKAEKAKRKKEIRAKKI KK AKRAAR AR R A AAAAAAR AR Ak AkTR kA hkkAThkhkrhhkkkhdkhhkkhkhhkkhbhkhkhkh ik

*

8060000 "trb st n" valve

8060101 089010000 807000000 4.94e-5 0.0 0.0 00000
8060201 1 0. .52514 0

8060300 trpvlv

8060301 918
*

khkkkkkhkhkkkkhkhkhkkhhkhkhkhkhkhkkikhkhkhhhkhhkhhkhkhkhhhhhhhkhkhkhdhkhkhkhkhhhhkhkhkhkhkhitk

x  component 807 - steamline sink volume
KEKAEKRAKAAAKAAIAEIXKKKXERRAAAAAEAALRARRI A AIA Ak khkhhkhkdhkkhkhkhkhkhkhkhkhkhkhkhkkkhkhkk

*

8070000 stwsink tmdpvol

8070101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10
8070200 102 O

8070201 0.0 0.101e6 1.0

*

khkkkkkkkhkkkkkkkhhhkhkhhkhkhhkhhkkhkhkkkhhkhkhkhkkkhkhkkkhkhhkkkkhkkhkhkhhkkhkhhkhkrhkhkkikk

*  component 848 - steam bypass
KAEKEAKAAKKEEAKEAAAAAAkRkEAARAAKkIRAAXEEAAAARERIR A AL hkAA kKA khkAkkhkhhhkdhkkhkhkkkk

*

8480000 stmbypas tmdpjun

8480101 089010000 807000000 1.14e-3
8480200 1 505 p 88010000

8480201 -1.0 0.0 0.0 0.0
8480202 7.03et6 0.0 0.0 0.0
8480203 7.05%et6 0.0 0.5 0.0

0.0 1.0 0.0

8480204 7.06et6
*

kkkkkkkkhkhkkkkkkkhkkkkkkkhkkkhkkkhkhkhkhkkkkkhkhkhkkkkhkhkkkkhkkhkhkkkkkkkkkkkhkkkkk

x  component 810 - steam dump valve
kkkkkkkhkkhkhkkhkkhkhkhkkhkkhkkhkkhkhkhkhhkhhkhkhkhhkhkkkhkkhkhkrkhkhkhhkhkhkkhkhkhkhkhkhkkhkkhkikkhhkhkhiktk

*

8100000 stmdump tmdpjun

8100101 089010000 807000000 1.8506e-4
8100200 1 508 p 88010000

8100201 -1.0 0.0 0.0 0.0

8100202 0.1e6 0.0 0.0 0.0

8100203 7.03e6 0.0 0.55555 0.0
8100204 8.0e6 0.0 0.95238 0.0

*

KEEKEKAAKRIAKKREAAIKARRKKAAKRARKKRRR A ARk khwkhkkkkihhhhhkkikhkrhdkhkikirhktrhkhkhthkhk
* power table
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kkkkhkkhkhkhkkkhhkhkkkhkkhkkhhhhkkhhkkhhkhhhkkhkhkhkhhhkhhkhhkhhhkhkkhkkhkhkhkkkhkhkkkkkkkkkk

20200100
20200101
20200102
20200103
- 20200104
20200105
20200106
20200107
20200108
20200109
20200110
*

power
-1.0
0.0
21.5
32.6
63.0
104.0
273.0
623.0
1923.0
7123.0

502

2.857eb

2.857e6 17.0 2.857¢6 17.6 2.720e6 19.0 2.578e6
2.434e6 24.0 2.290e6 26.8 2.148e6 29.7 2.005e6
1.862¢6 36.0 1.750e6 44.0 1.550e6 52.0 1.385e6
1.265e6 74.0 1.170e6 84.0 1.110e6 94.0  1.050e6
0.990e6 123.0 0.964e6 153.0 0.906e6 198.0 0.854e6
0.812e6 373.0 0.750e6 423.0 0.726e6 523.0 0.706e6
0.680e6 723.0 0.662e6 823.0 0.647e¢6 923.0 0.629¢6
0.510e6 3123.0 0.439%e6 5123.0 0.380e6

0.340e6 9123.0 0.324e6 18123.0 0.271e6

kkkhkkkkkkhkhkkkkkkkhkkkhkhhkhkhkhkkkhkhkhkkhhkhkhkhhhhhhhkhkkhkhhhkkhkhhkkhkhkhkkk

* delete rcp and pzr heaters
khkkhkkkhkhkkkhkhkhkkhkkkkhkkkkhkkrkhhkkhkhkkkhkhkkkkkhkhkkkhkkhkkkkhhkkkkhkhkkkkkkkkkkhhkkk

htrnrate 520

20277700
20277701
20277702

*
20277800
20277801

*
20278900
20278901
*

-1.0 159155.
0.0 0.0

htrnrate

0.0 51556.1

power 501

0. 0.

hhkkkkkkkkhkkkhkhkhkkkkhkkkkhkkkhkhkhhkhkkkhkkkkkkhhkhkkkkhhhhkhhkhhkkkkhhkhkkkkkhkk

*

control variables

kkkkkkkkkhkkkkhkkkkkkkkhkkkhkkkhkhkkkkkkhkhkhkhkkkhhkkkkhkhkkkkkkhhkkkkhhkhkkkkkkk

*

*calculate time-integrated break mass flow

*
20576800
20576801
*

*
20573200
20573201

*
20573500
20573501

*

20573800
20573301
20573802

*
20574000

breakfl integral 1.0 0.0 1
mflowj 768000000

* calculate time-integrated lpsi flow

1psib

integral 1.0 0.0 1

mflowj 732000000

Ipsic

integral 1.0 00 1

mflowj 735000000

Ipsisum sum 1.0 0.0 1

0.0

1.0 cntrlvar 732
1.0 cntrlvar 735

smargin sum 1.0 0.0 1
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20574001
20574002

*

20531700
20531701
20531702
20531703
20531704
20531705
20531706
20531707
20531708
20531709
20531710
20531711
20531712
20531713
20531714

*

20531800
20531801
20531802
20531803
20531804
20531305
20531806
20531807
20531308
20531809
20531810
20531811
20531812
20531813
20531814
20531815
20531816

*

20531900
20531901
20531902

*

20532000
20532001
20532002
20532003
20532004
20532005
20532006

0.0

sgasml
0.0

sgasma
0.0

sgasmt
0.0

sghsml
0.0

1.0
-1.0

sattemp 039010000
tempf 039010000

sum 1.0 605.622 1
1.151e-2  rho 060010000
2.303e-2  rho 060020000
3.454e-2  rho 060030000
4.605e-2 rho 060040000
5.7%6e-2  rho 060050000
8.635e-2  rho 060060000
8.635e-2 rho 060070000
8.635e-2  rho 060080000
8.635e-2  rho 060090000
0.10376 rho 060100000
1.0393e-2 rho 061010000
3.861e-2  rho 061020000
4,385¢-2 rho 061030000
0.59549 rho 062010000
sum 1.0 187.0125 1
0.14922 rho 063010000
0.15856 rho 064010000
8.172e-2  rho 065010000
6.336e-2 rho 066010000
8.6429¢-3 rho 067010000
8.7538¢-3 rho 067020000
8.7538¢-3 rho 067030000
8.7538¢-3 rho 067040000
5.8359¢-3 rho 067050000
4,6687e-3 rho 067060000
3.5015e-3 rho 067070000
2.3343e-3 rho 067080000
4,0563e-3 rho 067090000
0.13404 rho 068010000
3.425¢-2 rho 069010000
3.425e-2 rho 069020000
sum 1.0 792.635 1
1.0 cntrlvar 317

1.0 cntrlvar 318

sum 1.0 605.622 1
1.151e-2 rho 070010000
2.303e-2 rho 070020000
3.454e-2 rho 070030000
4.605-2 rho 070040000
5.756e-2  rho (070050000
8.635e-2 rho 070060000
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20532007
20532008
20532009
20532010
20532011
20532012
20532013
20532014

*

20532100
20532101
20532102
20532103
20532104
20532105
20532106
20532107
20532108
20532109
20532110
20532111
20532112
20532113
20532114
20532115
20532116

*
20532200

20532201

20532202

*

20532300
20532301
20532302
20532303
20532304
20532305
20532306
20532307
20532308

20532309

20532310
20532311
20532312
20532313
20532314

20532400

sgbsm2
0.0

sgbsmt
0.0

sgesml
0.0

sgcsm2

8.635¢-2  rho

070070000
8.635e~2  rho 070080000
8.635e-2  rho 070090000
0.10376 rho 070100000
1.0393e-2 rho 071010000
3.861e-2  rho 071020000
4.38%-2 rho 071030000
0.59549 rho 072010000
sum 1.0 187.01251
0.14922 rho 073010000
0.15856 rho 074010000
8.172¢-2  rho 075010000
6.336e-2 rho 076010000
8.6429¢-3 rho 077010000
8.7538¢-3 rho 077020000
8.7538e-3 rho 077030000
8.7538e-3 rho 077040000
5.8359¢-3 rho 077050000
4.6687e-3 rho 077060000
3.5015¢-3 rho 077070000
2.3343¢-3 rho 077080000
4.0563e-3 rho 077090000
0.13404 rho 078010000
3.425¢-2 rho 079010000
3.425¢-2  rho 079020000
sum 1.0 792.635 1
1.0 cntrlvar 320
1.0 cntrlvar 321
sum 1.0 605.622 1
1.151e-2 rho 080010000
2.303e-2  rho 080020000
3.454e-2 rho 080030000
4.605%-2 rho 080040000
5.756e-2  rho 080050000
8.63%¢-2 rho 080060000
8.63%-2 rho 080070000
8.63%e-2  rho 080080000
8.63%-2 rho 080090000
0.10376 rho 080100000
1.0393e-2 rho 081010000
3.861e-2  rho 081020000
4.385e-2 rho 031030000
0.59549 rho 082010000

sum 1.0 187.0125 1
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20532401 0.0 0.14922 rho 033010000
20532402 0.15856 rho 084010000
20532403 8.172e-2  rho 085010000
20532404 6.336e-2  rho 086010000
20532405 8.6429¢-3 rho 087010000
20532406 8.7538¢-3 rho 087020000
20532407 8.7538e~-3 rho 087030000
20532408 8.7538¢-3 rho 087040000
20532409 5.8359e-3 rho 087050000
20532410 4,6687¢e-3 rho 087060000
20532411 3.5015e~-3 rho 087070000
20532412 2.3343e-3 rho 087080000
20532413 4.0563e-3 rho 087090000
20532414 0.13404 rho 083010000
20532415 3.425¢-2  rho 089010000
20532416 3.425e-2  rho 089020000
*

20532500  sgesmt sum 1.0 792.635 1
20532501 0.0 1.0 cntrlvar 323
20532502 1.0 cntrlvar 324

*

*mass inventory of accumulator b

*

20572100 accmass mult 1.0 0. 1

20572101 rhof 721010000 acvlig 721

*

20572200 accmasc mult 1.0 0.0 1

20572201 rhof 722010000 acvliq 722

*

* core collapsed level

*

20581800 corelvl sum 1.0 0.0 1
20581801 0.0 0.11 voidf 013010000
20581802 0.788  voidf 013020000
20581803 0.78 voidf 013030000
20581804 0.52 voidf 013040000
20581805 0.78 voidf 013050000
20581806 0.788  voidf 013060000
20581807 0.35 voidf 013070000
20581808 1.054  voidf 012010000
20581809 0.600  voidf 011010000

*

* run statistics’

*

20581900 oldtime sum 1.0 0.0 O
20581901 0.0 1.0 cntrlvar 820

20582000 newtime sum 1.0 0.0 O
20582001 0.0 1.0 time O
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20582100 timstep sum 1.0 0.0 0.0
20582101 0 -1. cntrlvar 819
20582102 1. cntrlvar 820

*

*:*:*:*:*:*:*:*;*=*=*:*:*:*:*:*:*:*:*=*=*=*=*=*=*=*=*:*:*=*=*:*:*:*:*:*:
* calculate liquid levels in pressurizer and steam generators

Ak A A Ak Tk ok Rk Tk kA T R Tk Tk C Rk Tk Sk kS A A T A A TR S AT A T A S AT ATk Tk Sk TR =k ok =k
20500100 preslev sum 1.0 4.08 1

20500101 0.0 0.105 voidf 091010000

20500102 0.892 voidf 091020000
20500103 5.4145  voidf (091030000
20500104 5.4145  voidf 091040000
20500105 0.105 voidf 091050000

*
20500400 veslev sum 1.0 10.421 1
20500401 0.0 0 voidf 011010000

1.
20500402 1.054 voidf 012010000
20500403 0.11 voidf 013010000
20500404 0.788 voidf 013020000
20500405 0.78 voidf 013030000
20500406 0.52 voidf 013040000
20500407 0.78 voidf 013050000
20500408 0.788 voidf 013060000
20500409 0.35 voidf 013070000
20500410 1.0195  woidf 099010000
20500411 0.117 voidf 015010000
20500412 2.713 voidf 016010000
20500413 0.4015  voidf 018010000

*
20500200 sgalev sum 1.0 10.60282 1

20500201 0.0 0.2 voidf 060010000
20500202 0.4 voidf 060020000
20500203 0.6 voidf 060030000
20500204 0.8 voidf 060040000
20500205 1.0 voidf 060050000
20500206 1.5 voidf (060060000
20500207 1.5 voidf 060070000
20500208 1.5 voidf 060080000
20500209 1.5 voidf (060090000
20500210 1.8025  voidf 060100000
20500211 0.158 voidf (061010000
20500212 0.7925  voidf 061020000
20500213 0.9 voidf (061030000
20500214 2.16 voidf 062010000
20500215 0.4 voidf 068010000

*
20500300 sgblev sum 1.0  10.61266 1
20500301 0.0 voidf 070010000

o
o
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20500302
20500303
20500304
20500305
20500306
20500307
20500308
20500309
20500310
20500311
20500312
20500313
20500314
20500315

*
20500500
20500501
20500502
20500503
20500504
20500505
20500506
20500507
20500508
20500509
20500510
- 20500511
20500512
20500513
20500514
20500515

*

20502200
20502201
20502202
20502203
20502204
20502205
20502206
20502207
20502208
20502209
20502212
20502213
20502214
20502215
20502216
20502217

sgclev
0.0

sgalevd
0.0

OO
0D 00 DN
. w

ONOOOI |t =l d OO O
6 6 s e s e o s e e o

g

[{e)Xd) an)
0D 00 0N
(3] w

ORNOLLPHMHEHEEHOOODO
(=)

M it €O = =1 00 €1 ¢ L1 LN € 00 O b D

sum

&

815
275
055
.3375
2.16
0.4

CPHEHIILLOHHHEM
DRI DHOD L

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

1.0

voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf
voidf

070020000
070030000
070040000
070050000
070060000
070070000
070080000
(070090000
070100000
071010000
071020000
071030000
072010000
078010000

10.61266 1
080010000
030020000
080030000
030040000
080050000
030060000
080070000
080080000
080090000
030100000
081010000
081020000
081030000
082010000
038010000

12.00412 1
067010000
067020000
067030000
067040000
067050000
067060000
067070000
067030000
067090000
066010000
065010000
064010000
063010000
062610000
063010000

220



*
20503300 sgblevd sum 1.0  12.00995 1

20503301 0.0 1.481 voidf 077010000
20503302 1.5 voidf 077020000
20503303 1.5 voidf 077030000
20503304 1.5 voidf 077040000
20503303 1.0 voidf 077050000
20503306 0.8 voidf 077060000
20503307 0.6 voidf 077070000
20503308 0.4 voidf 077080000
20503309 0.2 voidf 077090000
20503312 1.9315 voidf 076010000
20503313 0.8275 voidf 075010000
20503314 1.6055 voidf 074010000
20503315 0.3375 . voidf 073010000

20503316 2.16 voidf 072010000
20503317 voidf 078010000
*

N
1

*
20504400 sgclevd sum 1.0 12.00995 1

20504401 0.0 1.431 voidf 087010000
20504402 1.5 voidf 087020000
20504403 1.5 voidf 087030000
20504404 1.5 voidf 087040000
20504405 1.0 voidf 087050000
20504406 0.8 voidf (087060000
20504407 0.6 voidf 087070000
20504408 0.4 voidf 087080000
20504409 0.2 voidf 087090000
20504412 1.9815 voidf 086010000
20504413 0.8275 voidf 085010000
20504414 1.6035 voidf 084010000
20504415 0.3375 voidf 083010000
20504416 2.16 voidf 082010000
20504417 0.4 voidf 088010000
*

kkkkkkkhkkkkkhkkkhkkkkhkhkkkhkkhkhkhhkkkhkkkhkkkhkhhkkkkhkhkhhkkkkkkkkkhkhkkkkhkk

* calculate pressure differences
kkkkkkkkkkkkkkkkkhkhkkkkhkhkkkkkkkhkhkhkkkkhkkhkhkkkkkkhkkhkhkkikkhkkhkhkhkkhkhhkik
20500600  p02 sum 1.0  15694560. 1

20500601 0.0 1.0 p 013070000

20500602 -0.441 rho 013070000

*
20504100 dp461f sum 1.e-3 260,256 1
20504101 0.0 1.0 p 060010000

20504102 -1.0 p 060060000
20504103 +0.49  rho 06001G000
20504104 45,635  rho 060060000
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*

20504200
20504201
20504202
20504203
20504204

*

20504300
20504301
20504302
20504303
20504304

*

20505100
20505101
20505102

*

20505200
20505201
20505202

*-
20505300
20505301
20505302

*

20505900
20505901
20505902
20505903

*

20506000
20506001
20506002
20506003
20506004

*

20506100
20506101
20506102

*

20506200
20506201
20506202
20506203
20506204

*
20506300
20506301

dpo61f sum l.e-3 260.3635 1
0.0 1.0 p 070010000
-1.0 p 070060000
+0.49  rho 070010000
+5.635  rho 070060000
dp66if sum 1l.e-3 260.3635 1
0.0 1.0 p 080010000
-1.0 p 080060000
+0.49  rho 080010000
+5.635  rho 080060000
dpl sum l.e-3 13.9222 1
0.0 1.0 p 039010000
-1.0 p 031010000
dp2 sum l.e-3  13.92278 1
0.0 1.0 p 049010000
-1.0 p 041010000
dp3 sum l.e-3  13.92278 1
0.0 1.0 p 059010000
-1.0 p 051010000
dpllv sum l.e-3 102.8206 1
0.0 1.0 p 033010000
-1.0 p 033030000
-1.9213 rho 033030000
dpdl sum l.e-3 70.6971 1
0.0 1.0 p 033030000
-1.0 p 034010000
1.9213 rho 033030000
2.189 rho 034010000
dlivdl sum 1.e-3 173.5176 1
0.0 1.0 cntrlvar 59
+1.0 cntrlvar 60
dp44 sum l.e-3  77.5905 1
0.0 1.0 p 035010000
-1.0  p 034220000
+2.8204 rho 035010000
+2.189 rho 034220000
dplevg sum l.e-3 2387.572 1
0.0 1.0 p 035040000
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20506302
20506303
20506304

*

20506400
20506401
20506402

*

20506800
20506801
20506802
20506803

*

20507100
20507101
20507102
20507104

*

20533100
20533101
20533102

*

20507300
20507301
20507302
20507303
20507304

*

20507400
20507401
20507402
20507403
20507404

*

20507500
20507501
20507502
20507503

*

20509100
20509101
20509102
20509103
20509104

*

20509300
20509301
20509302

-1.0 p 035010000
-.979 rho 035040000
-2.8204  rho 035010000
d4412vg sum l.e-3 365.162
0.0 1.0 cntrlvar 62
+1.0 cntrlvar 63
dpOr3 sum 1l.e-3 497.097 1
0.0 1.0 p 011010000
-1.0 p 031010000
+.981 rho 011010000
dp0r2 sum 1l.e-3 218.743 1
0.0 1.0 p 031010000
-1.0 p 018010000
+1.9545 rho 018010000
dpOr2a3 sum 1l.e-3 7.1584 1
0.0 1.0 cntrlvar 63
1.0 cntrlvar 71
dppl  sum 1.e-3 269.995 1
0.0 1.0 p 091020000 -
-1.0 p 091050000
-.491 rho 091020000
.716 rho 091050000
dppZ2 sum 1l.e-3 231.835 1
0.0 1.0 p 091030000
-1.0 p 091040000
+25.182  rho 091030000
+19.384 rho 091040000
dpp3 sum 1l.e~-3 264.0964 1
0.0 1.0 p 032010000
-1.0 p 091020000
+.491 rho 091020000
dp4rl sum l.e-3 761.492 1
0.0 1.0 p 067080000
-1.0 p 062010000
+0.981 rho 067080000
+9.614 rho 062010000
dp5rl sum l.e-3 762.19 1
6.0 1.6 p 077080000
-1.0 p 072010000

223



20509303
20509304

+0.981 rho 077080000
+9.614 rho 072010000

*
20509500 dp12p sum l.e-3 46.7045 1

20509501
20509502
20509503

*

20510000
20510001
20510002
20510003
20510004
*

0.0 1.0 p 035050000
-1.0 p 037010000
-7.794 rho 035050000

dpOrl sum l.e-3 717.201 1

0.0 1.0 p 011010000
-1.0 p 013010000

0.981 rho 011010000

2.148 rho 018010000

kkkkhkkkkkkkhkkhkkhkhkkhkkkhhkkhkkkhkkhkhkkhkhkhhhkkhhkkkkhkhkhkkkkkkhkkhhkhhhkkkkkkk

*

20511100
20511101
20511102
20511103
20511104

*

20511200
20511201
20511202
20511203
20511204

*

20511300
20511301
20511302
20511303
20511304

*

20511400
20511401
20511402
20511403
20511404

*

20509600
20509601
20509602
20509603

*

20509700
20509701
20509702

um l.e-3 0. 1
p 011010000

dp0200 s
1.0
-1.0 p 013070000
1.7
4.9

0.0

15 rho 013070000
rho 011010000

dpupl sum l.e-3 0. 1
0.0 1.0 p 099010000
-1.0 p 016010000
4,993 rho 099010000
5.3700 rho 016010000

- dp034 sum 1.e-3 0. 1

0.0 1.0 p 099010000

- -1.0 p 017010000
-4.9955  rho (99010000
13.867 rho 017010000

dpuhead sum 1l.e-3 0. 1
0.0 -1.0 p 018010000
1.0 p 019010000
0.7203 rho 019010000
2.19275 rho 018010000

dpl2vp sum 1l.e-3 0. 1
0.0 1.0 p 035040000

-1.0 p 035050000

5.07 rho 035050000

dp22vp sum 1l.e-3 0. 1
6.0 1.0 p 045040000
-1.0 p 045050000
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20509703 5.07 rho 045050000

*
20509800 dp32vp sum 1.e-3 0. 1
20509801 0.0 1.0 p 055040000
- 20509802 -1.0 p 055050000
20509803 5.07 rho 055050000

*

20510200 dp22p sum l.e-3 46.7045 1
20510201 0.0 1.0 p 045050000
20510202 -1.0 p 047010000
20510203 -7.794 rho 045050000

*
20510300  dp22vg sum 1l.e-3  287.572 1
20510301 0.0 1.0 p 045040000

20510302 -1.0 p 045010000
20510303 -.579 rho 045040000
20510304 -2.8204  rho 045010000

*

20510500 dp32p sum l.e-3 46.7045 1
20510501 0.0 1.0 p 055050000
20510502 -1.0 p 057010000
20510503 ~7.794 rho 055050000

*
20510600 dp32vg sum l.e-3  287.572 1
20510601 0.0 1.0 p 055040000

20510602 -1.0  p 055010000
20510603 -.579 rho 055040000
20510604 =2.8204  rho 055010000

*
20507000  dp51 sum l.e-3  70.6971 1
20507001 0.0 1.0 p 043030000

20507002 -1.0  p 044010000
20507003 1.9213 rho 043030000
20507004 2.189  rho 044010000

*
20508000  dp61 sum l.e-3 70.6971 1
20508001 0.0 1.0 p 053030000

20503002 -1.0 p 054010000

20508003 1.9213 rho 053030000

20508004 2.189  rho 054010000

*

20550000 dpdr2 sum 1.e-3 0. 1
20550001 0.0 - 1.0 p 061030000

20550002 -1.0 p 068010000

20550003 1.96 rho 068010000
20550004 4.41 rho 061030000

*

20550100 dpS5r2  sum  l.e-3 0. 1
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20550101 0.0 1.0 p 071030000
20550102 -1.0 p 078010000
20550103 1.96 rho 078010000
20550104 4,41 rho 071030000
*
20550200 dpbrz sum l.e-3 0. 1
20550201 0.0 1.0 p 081010000
20550202 -1.0 p 088010000 '
20550203 1.96 rho 083010000
20550204 4,41 rho 081030000
*
kkkkkkkkhkhkhkhkkkkhkhkhkkhkkhkkhkhkhkhkhkkhhkhkhkhhkhkhkhkhkhkkhhhkhkhkhkhkhkhkkhkhkhhkhhkhkhkhkhkkikhkki
* primary system masses
kkkhkhkhkhkhkhkhkhhkkkbkhhkhkhkhhkirkhkhkkhkhkkhkkhkkhkkkdhkhkkhkdhhkkikhhkkhkkkkhhhkhkhkkkk
*
20515100 sgamasl sum 1.0 99.3376 1
20515101 0.0 0.0350607 rho 034010000
20515102 2.068400e-3 rho 034020000
20515103 4.136800e-3  rho 034030000
20515104 6.205200e-3  rho 034040000
20515105 8.273600e-3  rho 034050000
20515106 1.034200e-2 rho 034060000
20515107 1.551300e-2 rho 034070000
20515108 1.551300e-2 rho 034080000
20515109 1.551300e-2 rho 034090000
20515110 1.551300e-2 rho 034100000
. 20515111 7.497950e-3  rho 034110000
*
20514100 sgamasZz sum 1.0  102.5563 1
20514112 0.0  7.497950e-3 rho 034120000
20514113 1.551300e-2 rho 034130000
20514114 1.551300e-2 rho 034140000
20514115 1.551300e-2 rho 034150000
20514116 1.551300e-2 rho 034160000
20514117 1.034200e-2 rho 034170000
20514118 8.273600e-3  rho 034180000
20514119 6.205200e-3  rho 034190000
20514120 4.136800e-3 rho 034200000
20514121 2.068400e-3  rho 034210000
20514122 0.0350607 rho 034220000
*
20515200 sgbmasl sum 1.0 99.3376 1
20515201 0.0 0.0350607 rho 044010000
20515202 2.068400e-3  rho 044020000
20515203 4.136800e-3  rho 044030000
20515204 6.205200e-3  rho 044040000
20515205 8.273600e-3  rho (44050000
20515206 1.034200e-2 rho 044060000
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20515207
20515208
20515209
20515210
20515211

*

20514200
20514212
20514213
20514214
20514215
20514216
20514217
20514218
20514219
20514220
20514221
20514222

*

20516100
20516101
20516102
20516103
20516104
20516105
20516106
20516107
20516108
20516109
20516110
20516111

*

20516200
20516212
20516213
20516214
20516215
20516216
20516217
20516218
20516219
20516220
20516221
20516222

*

20515300
20515301
20515302

sgbmas2
0.0

sgcmasl
0.0

sgamasa
0.0

coImas
0.0

1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
7.497950e-3

sum 1.0
7.497950e-3
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.034200e-2
8.273600e-3
6.205200e-3
4.136800e-3
2.068400e-3
0.0350607

sum 1.0

0.0350607

2.068400e-3
4,136800e-3
6.205200e-3
8.273600e-3
1.034200e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
7.497950e-3

sum 1.0
7.497950e-3
1.551300e-2
1.551300e-2
1.551300e-2
1.551300e-2
1.034200e-2
8.273600e-3
6.205200e-3
4,136800e-3
2.068400e-3
0.0350607
sum

1.0
0.15323
6.20907e-2

rho 044070000

rho 044080000 -

rho 044090000
rho 044100000
rho 044110000

102.5563 1

rho 044120000
rho 044130000
rho 044140000
rho 044150000
rho 044160000
rho 044170000
rho 044180000
rho 044190000
rho 044200000
rho 044210000
rho 044220000

99.3376 1

rho 054010000
rho 054020000
rho 054030000
rho 054040000
rho 054050000
rho 054060000
rho 054070000
rho 054080000
rho 054090000
rho 054100000
rho 054110000

102.5563 1

rho 054120000
rho 054130000
rho (054140000
rho 054150000
rho 054160000
rho 054170000
rho 054180000
rho 054190000
rho 054200000
rho 054210000
rho 054220000

407.052 1

rho 011010600
rho 012010000
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20515303
20515304
20515305
20515306
20515307
20515308
20515309
20515310
20515312
20515313
20515314
20515315
20515316
20515317
205153138
20515319

*

20515400
20515401
20515402
20515403
20515404
20515405
20515406
20515407
20515408
20515410
- 20515411
20515412
20515413
20515414
20515415
20515416

*

20515500
20515501
20515502
20515503
20515504
20515505
*

*

20515600
20515601
20515602
20515603
20515604
20515605

vesmas
0.0

hlamas
0.0

hlbmas
0.0

4,70800e-3
3.37264e-2
3.33840e-2
2.22560e-2
3.33840e-2
3.37264e-2
1.80660e-2
1.56310e-3
1.11975e-2
1.10838e-2
7.38920e-3
1.10838e-2
1.11975e-2
4.97350e-3
5.03000e-2
9.15640e-2
sum

1.0
.11263
9.06700e-3
4.90700e-2
8.92590e-2
4.33233e-2
3.78310e-3
2.44140e-3
9.69700e-4
2.39771e-2
2.39771e-2
2.39771e-2
2.39771e-2
7.51150e-3
1.08295e-2
2.79758e-2

sum 1.0
1.305868e-2
5.46800e-3
8.7241%4e-3
1.583533e-2
6.021362e-3

sum 1.0
1.305868e-2
5.46800e-3
8.724194e-3
1.583533e-2
6.021362e-3

rho 013010000
rho 013020000
rho 013030000
rho 013040000
rho 013050000
rho 013060000
rho 013070000
rho 014010000
rho 014020000
rho 014030000
rho 014040000
rho 014050000
rho 014060000
rho 014070000
rho 099010000
rho 015010000

361.04 1

rho 016010000
rho 017010000
rho 018010000
rho 019010000
rho 020010000
rho 021010000
rho 021020000
rho 021030000
rho 022010000
rho 022020000
rho 022030000
rho 022040000
rho 022050000
rho 022060000
rho 022070000

34.57254 1

rho 031010000
rho 032010000
rho 033010000
rho 033020000
rho 033030000

34.57254 1

rho 041010000
rho 042010000
rho 043010000
rho 043020000
rho 043030000
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*

*
20516600 hlcmas

20516601 0.0
20516602
20516603
20516604
20516605

*
20515700
20515701
20515702
20515703
20515704
20515705
20515706
+20515703
20515709
20515710
20515711
20515712
20515713

*
20515800
20515801
20515802
20515803
20515804
20515805
20515806
%20515808
20515809
20515810
20515811
20515812
20515813

*
20516300
20516301
20516802
20516803
20516304
20516805
20516306
*20516808
20516309
20516810
20516311

0.0

0.0

0.0

clamas

clbmas

clcmas

sum 1.0
1.305868e-2
5.46800e-3
8.724194e-3
1.583533e-2
6.021362e-3

sum 1.0
4,581000e-3
2.123175e~2
2.430950e-2
8.967000e-3
2.263400e-2
2.062890e-2
8.921154e-3
1.14828e-2
9.394024e-3
5.46800e-3
8.57448e-3
5.860165e-3

sum 1.0
4,581000e-3
2.123175e-2
2.430950e-2
8.967000e-3
2.263400e-2
2.062890e-2
8.921154e-3
1.14828e-2
9.394024e-3
5.46800e-3
8.57448e-3
5.860165e-3

sum 1.0
4,581000e-3
2.123175e-2
2.430950e-2
8.967000e-3
2.263400e-2
2.0627789%0e-2
8.921154e-3
1.14828e-2
9.394024e-3
5.46800e-3

34.57254 1

rho 051010000
rho 052010000
rho 053010000
rho 053020000
rho 053030000

108.3605 1

rho 035010000
rho 035020000
rho 035030000
rho 035040000
rho 035050000
rho 036010000
rho 362010000
rho 037010000
rho 037020000
rho 038010000
rho 039010000
rho 039020000

108.3605 1
rho 045010000
rho 045020000
rho 045030000
rho 045040000
rho 045050000
rho 046010000
rho 462010000
rho 047010000
rho 047020000
rho 048010000
rho 049010000
rho 049020000

108.3605 1
rho 055010000
rho 055020000
rho 055030000
rho 055040000
rho 055050000
rho 056010000
rho 562010000
rho 057010000
rho 057020000
rho 058010000
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20516812 8.57448e-3
20516813 5.860165e-3

*

20515900 prsmmas sum 1.0
20515901 0.0 1.118650e-3
20515902 9.040600e-3
20515903 3.863750e-3
20515904 2.161600e-3
20515305 2.739000e-2
20515906 0.187535

20515907 0.187535

20515908 2.424500e-3

*

20519900 totmas sum 1.0
20519901 0.0 1.0 cntrlvar 151
20519902 1.0 cntrivar 141
20519903 1.0 cntrlvar 152
20519904 1.0 cntrivar 142
20519905 1.0 cntrlvar 153
20519906 1.0 cntrlvar 154
20519907 1.0 cntrlvar 155
20519908 1.0 cntrlivar 156
20519909 1.0 cntrivar 157
20519910 1.0 cntrlvar 158
20519911 1.0 cntrlvar 159
20519912 1.0 cntrlvar 161
20519913 1.0 cntrivar 162
20519914 1.0 cntrlvar 166
20519915 1.0 cntrlvar 168
*

20533000 tvesmas sum 1.0
20533001 0.0 1.0 cntrlvar 153
20533002 1.0 cntrlvar 154
*

20530400 dp46lc sum 1.e-3 130.9371 1
20530401 0.0 1.0 p 060010000 :
20530402 -1.0  p 060050000
20530403 40.49 rho 060010000
20530404 -4.1202 rho 060050000

*

20530500 dp462c sum 1.e-3 129.352 1
20530501 0.0 1.0 060050000
20530502 -1.0 060060000
20530503 +4.1202 rho 060050000
20530504 +5.6408 rho 060060000
*

20530600 dp463c sum 1.e-3
20530601 0.0 1.0 p 060060000

rho 059010000
rho 059020000

114.4755 1

rho 090010000
rho 090020000
rho 090030000
rho 091010000
rho 091020000
rho 091030000
rho 091040000
rho 091050000

1802.557 1
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20530602 -1.0 p 060030000
20530603 -5.6403 rho 060060000
20530604 -1.7756 rho 060030000

*

20530700 dpd64c sum 1l.e-3 102.3876 1
20530701 0.0 1.0 p 060030000
20530702 -1.0 p 060090000
20530703 +1.7756 rho 060080000
20530704 +2.3642 rho 060090000

*

20530800 dp465¢c sum l.e-3 54.674 1
20530801 0.0 1.0 p 060090000
20530802 -1.0 p 060100000
20530803 -2.3642 rho 060090000
20530804 -3.5537 rho (060100000

*

20530900 dp466c sum 1l.e-3 57.5067 1
20530901 0.0 11.124 rho 060100000

*

20531000 dp47 sum l.e-3 185.7087 1
20531001 0.0 1.0 p 060100000
20531002 -1.0 p 062010000
20531003 -7.571 rho 060100000
20531004 +9.614 rho 062010000

* o

20531100 dp050 sum 1l.e-3 84.0194 1
20531101 0.0 1.0 p 021020000
20531102 -1.0 p 019010000
20531103 0.1092 rho 021020000
20531104 -1.369 rho 019010000

*

20531200 dp051 sum 1.e-3 146.4596 1
20531201 0.0 1.0 p 039020000
20531202 -1.0 019010000
20531204 -1.369 rho 019010000

*

20531300 dp052 sum 1l.e-3 364.221 1
20531301 0.0 1.0 p 022060000
20531302 -1.0 p 039020000
20531303 +0.0896 rho 022060000

*

20531400 dp423t6 sum l.e-3 724.238 1
20531401 0.0 1.0 p 034010000
20531402 -1.0 034110000
20531403 -2.189 rho 034010000
20531404 3.360 rho 034110000

*

20531500 dp433t6 sum 1l.e-3 722.064 1
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20531501
20531502
20531503
20531504

*

20531600
20531601
20531602
20531603
20531604

*

20539900
20539901
20539902
20539903
20539904

*

20533700
20533701
20533702
20533703
20533704

*

20532600
20532601
20532602
20532603
20532604

*
20533400
20533401

20533402

20533403
20533404
*

20533500
20533501
20533502
20533503
20533504

*

20533600
20533601
20533602
20533603

20533604
*

*

0.0 1.0 p 034220000
-1.0  p 034120000
-2.189 rho 034220000
+3.360 rho 034120000

dpd sum l.e-3  -33.6086 1
0.0 1.0 p 034220000
-1.0  p 034010000
-2.189 rho 034220000
-2.189 rho 034010000

dp523t6 sum 1l.e-3 724.238 1
0.0 1.0 p 044010000

-1.0 p 044110000

-2.189 rho 044010000

3.360 rho 044110000

dp533t6 sum 1.e-3 722.064 1
0.0 1.0 p 044220000

-1.0 p 044120000

-2.189 rho 044220000

+3.360 rho 044120000

dp5 sum l.e-3  -33.6036 1
0.0 1.0 p 044220000
-1.0  p 044010000
-2.189 rho 044220000
-2.189 rho 044010000

dp623t6 sum 1.e-3 724.238 1
0.0 1.0 p 054010000

-1.0 p 054110000

-2.189 rho 054010000

3.360 rho 054110000

dp633t6 sum l.e-3 722.064 1
0.0 1.0 p 054220000

-1.0 p 054120000

-2.189 rho 054220000

+3.360 rho 054120000

dp6 sum 1.e-3  -33.6086 1
0.0 1.0 p 054220000
-1.0 p 054010000
-2.189 rho 054220000
-2.189 rho 054010000
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20588800
20588801

*

20583900
20588901
20588902
20588903
20588904

*

20500700
20500701
20500702
20500703
20500704
20500705
20500706
20500707
20500708
20500709

*

20500800
20500801
20500802
20500803
20500804
20500805
20500806
20500807
20500808
20500809

*

20501000
20501001
20501002

20501003 °

20501004

*

20501100
20501101
20501102

*
20501200
20501201

*

20501300
20501301
20501302
20501303

corepow function 1.e-3 0.0 1

time O 1

masserr  sum
-2510.23 1.0

1.
1.
1.

(e Nam N an ]

coredenf sum
0.0 1 rhof
rhof
rhof
rhof
rhof
rhof
rhof
rhof
rhof

it et al g g
coooocoooo

corede
0.0

g sum
rhog
rhog
rhog
rhog
rhog
rhog
rhog
rhog
rhog

ot ettt e e e -
coocoocoocoo

coredp sum

1.0 0.0 1

cntrlvar 199
cntrlvar 721
cntrlvar 722
cntrlvar 768

0.111111 746.84 1
011010000
012010000
013010000
013020000
013030000
013040000
013050000
013060000
013070000

0.111111 104.0 1
011010000
012010000
013010000
013020000
013030000
013040000
013050000
013060000
013070000

0.10204 0.0 1

0.0 1.0 p 011010000
-1.0 p 013070000

1.715 rho

013070000

-52.038 cntrlvar 8

dendiff sum

1.0 0.0 1

0.0 1.0 cntrlvar 7
-1.0 cntrlvar 8

corelvl div 1.0 0.0 1
cntrlvar 11 cntrlvar 10

auxlvla sum 1.0 13.45 1

11.255 0.158
0.7925
0.9

voidf 061010000
voidf 061620000
voidf 061030000
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1

20501304 2.16  voidf 062010000
*

20501400 auxlvlb sum 1.0 13.45 1
20501401 11.255 0.158 wvoidf 071010000
20501402 0.7925 voidf 071020000
20501403 0.9 voidf 071030000
20501404 2.16  voidf 072010000
*

20501500 auxlvic sum 1.0 13.45 1
20501501 11.255 0.158 wveidf 081010000
20501502 0.7925 voidf 081020000
20501503 0.9 voidf 081030000
20501504 2.16  voidf 082010000
*

20590100 maxtempc stdfnctn 1.0 0.0
20590101 max httemp 13100108

20590102 httemp 13100208

20590103 httemp 13100308

20590104 httemp 13100403

20590105 httemp 13100508

20590106 httemp 13100608
20590107 httemp 13100708

20590108 httemp 13100808

20590109 httemp 13100908

20590110 httemp 13101003
20590111 httemp 13101108
20590112 httemp 13101208

*

20503400 feedl sum 1.0 0.0 1
20503401 0.0 1.0 wmflowj 601000000
20503402 1.0 mflowj 712000000

*

*

20503500 feed2 sum 1.0 0.0 1
20503501 0.0 1.0 mflowj 701000000
20503502 1.0 mflowj 714000000
*

20503600 feed3d sum 1.0 0.0 1
20503601 0.0 1.0 wmflowj 801000000
20503602 1.0 mflowj 716000000
*

*x end of input
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